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PREFACE TO THE THIRD EDITIOK. 



Another Edition — the third — of this Treatise having 
laeen colled for, and long hefore I could find time 
to supply it, mei7, I think, he taken oa a fair 
mdication of its estahlished acoeptanoe as a guide to 
a large class of diseases, which are associated by a 
central symptom — ^irritability of the urinary bladder. 
The 'original design of the wort, therefore, remains 
the same ; but the whole has undergone careful 

iTision, with such additional matter, particularly that 

' urinary calculi, which would seem to render it 

.ore complete and practically useful. 
As in the previous Edition — the primary object is, 

ith the view to treaJtment, to trace the various con- 
itioDol morbid conditions — of the blood and 
nervous system, and local diseases of the genito- 
urinary wgans and rectum, which, as internal causes 



operating within the hody, are aeverally 
by a very common and painful affection of the 
bladder ; and, moreover, to oonaeet the constitutional 
class of such causra with predisposing social condi- 
tions of life. This latter aspect of etiology I deem 
to be so generally important, especially from a pre- 
ventive point of view, that I have devoted the whole 
of Section I, to its consideration. 

Hany local diseases, widely different in themselves, 
being aeeociated by the functional disturbance— vesi- 
cal iiritabiUty, as a symptom common to them all; 
their diagnosis or discriminaticn is, at the same time, 
incidentally drawn in Section 11., which treats exclu- 
sively of local internal causes. 

In Section III., a special investigation of the 
patholoijij of constitutional internal causes, as repre- 
sented by morbid conditions of the blood, leads to 
a careM diagnostic interpretation of the accompany- 
ing morbid conditions of the urine, as discovered by 
the physical, microscopical, and chemical methods of 
examination ; preceded, in respect to each such con- 
dition, by the diseases associated. The vai-ious 
appearances of lu'inary deposits are also concisely 
described and depicted, and the various appropriate 
tests explained, with their apphcation. This is followed 



by a similar view of calculi ia ft condensed form, 
and their treatment. 

This practical view of urinary pathology, deposits, 
and oalonli, will, I truflt, still further meet the re- 
quirements of all those who, whether as cliuicoi 
students in the wards of hospitals, or heing actively 
engaged in practice, may find it convenient to have 
at hand a ready guide on this auhject. 

The treatment of all these conditions, constitutional 
and local, is taken concurrently with their pathology ; 
that of the former, therefore, as relating to deposits 
and cjaleuli, being reserved to the last, in order that 
their treatjnent might ho enlightened, as far as 
possible, not only by the etiological knowledge of 
their social origiu, hut also by the pathology of the 
blood and urine — aa the internal causes in operation, 
proximately and immediately ; in short, by a compre- 
hensive ni'iuary pathology, 

I have also noticed the healing of this knowledge 
CPU preveutive treatment. 

Since the appearance of the former Edition, my 
experience has been much increased by niunerous 
iutaesting cases, notes of which I took at the time. 
Or were sent me by the patients. I have, as here- 
tofore, purposely omitted these records; preferring to 



impereepti'bly expreea their results in nilea and par- 
ticnlars of treatment, ratKer than farther extend the 
work by introdneing the cases themselyes. 

Lastly, I have to acknowledge my obligations to 
other authors, most of whom are mentioned in the 
text : and especially am I indebted to the valuable 
works by Front, Bence Jones, Partes, Lehmann, 
Julius Vogel, Neubaner, Gliding Bird, Owen ReeB^ 
Lionel Beale. W. Roberts, and Hassall. 

F. J. GANT. 



March, 1672. 
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INTRODUCTION. 

THE CONSTITUTIONAL CAUSES OF LOCAL DISEASE, 
AND HOW mSCO'VERED. 

ITBSD scarcely observe that Pathology includes two forms 
of diseaae — alterations of Btructure and alterations of 
fimction; both forms of deviation being estimated by 
oomparison with a presumed standard of health. Altera- 
tions of structure, and whatever physical properties and 
ebemiool constitution may be aesociated therewith, are 
together represented by the science of Pathological Ana- 
tomy, while Pathology is thus restricted to alterations of 
fiuiotion. Such, then, is the general nature of Pathology, 
Bsd Bnoh its more limited and usual signiiication. 

The two forme of disease to which I have alluded are 

frequently associated, if not inseparably combined. But 

uies of structure precede their functional manifeata- 

8. It may be that the earliest alterations of stnioture 

minute, and therefore likely to escape detection ; it 
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may be that sueh alterations refer only to the vt 
condition of the tissue or organ affected, and that itB 
Testiges are almost or altogether effaced before a post- 
mortem examination ensues, should the disease prove fatal, 
and thns many nervous diseasea may appear purely 
functional ; but instances of functional disturbanco alone 
are very doubtful, and are gradually being reclaimed to 
altered structure. Thus its presence is mare esseitii/il than 
functional derangement, and the appliances of Pathology 
in relation to diagnosis relapse into those of Pathological 
Anatomy. Functional deviations from the standard of 
health have no significance apaii from their accompanying 
alterations of structure ; and common experience reminds 
us of many instances of sudden death, after which chronic 
organic lesions have been discovered, the existence of 
which had never been even suspected during life. 

Moreover, alterations of structure are more conafant, 
and therefore supply a more certain and exact method 
of diagnosis. No fixed and invariable relation subaats 
between function and structure. The aattie modifioatioaa 
of function may accompany very different oonditiooB 
of structure — palpitation of the heart, for instance, being 
associated with either simple atrophy of that organ, 
or with the still more fatal lesion of its degeneration 
into fat ; and conversely, the same alterations of struc- 
ture may produce variable alterations of function, for the 
fatty heart may yield no warning palpitation — ^may 
throw out no functional symptom — previous to its final 



CONSTITTTTIOXAI. CATTSES OF 1,0C.V.L DISEASE. 

stroke in sudden and unexpected death. ThuB, the 
mere fimctional sjmptoma of disease are as the Will j 
o' the Wisp, now present, now receding, and ever ] 
eluding our grasp ; while the signals thrown out, so 
to speak, from the interior, by alterations of atmcture, 
with their accompanying physical and chemical charac- 
ters, prove, when perceptible aad recognised daring life, 
sure and faithful guides. 

We may, therefore, conclude that the resources of 
Pathological Anatomy, applied duiing life, aObrd the 
more early and exact method of detecting and distin- 
gnishing diseases — the more ralnahle method of dki- 
ffnosts." In what way, then, can our knowledge of their 
.Ogy direcibj conduce to their rational curative 
lent ? Assuredly by enabling us to estimate the 
and importance of diseases as internal causes, 
>y virtue of their functional operaiion — the etioloijiml 
lAppIioation of pure Pathology. lu like manner, their 
tonttnutd operation in their course and tendency, and 
mo»fie knowledge accordingly, is determined. 
The mode in which internal causes operate may be 
lexplained by reference to that great law of balance 
'oen the functions of the various organs and tes- 
of the body, whereby all are mutually assooiated. 
Qxas the blood's circulation be selected as our starting- 
it, and as the link adjacent to nutrition, then 
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we may regard respiration, digestion, and escretlon 
as aooessory functions, and as having collectively 
direct relation to those of the ner^'ous system. These 
again are in their turn dependent on the former for 
their support. No link in the chain of this oircle can 
be hroken by the Pathological excess, deficiency, ot 
perversion of any one function without diFturbing the 
harmony of all the rest ; and although such perturhationa 
must in their turn be referred to certain alterations of 
healthy structure, and therefore to Pathological Anatomy, 
yet structural alterations can only operate as internal 
causes by virtue of the functional disturbances which 
they occasion. Pathology, therefore, suggests the rational 
curative treatment of disease, by pointing out the func- 
tional operation of its internal causes. 

The healthy co-operation of digestion, circulation, 
and other functions, may be appropriately termed 
their comfiUilionat relation. 

A due knowledge of functional relations, and of th( 
disturbances of those relations — Pathology — will there* 
fore supplement the resources of Pathological Anatomy 
in detecting during life the cmtsfitutioiial causes of local 
disease. Thus a mere local functional distinhance may 
prove to be a symptom of disease in ojjerafion at per* 
chance a remote distance in the body, and which heing 
itself far removed from the scene of its local manifesta- 
tion, woidd not appear to be the cause of such topical 
diflturbance. 



CONSTITUnOHAt CAUSES OP LOCAL DISEASE. 

Irritability of tlia urinary bladder, for instance, repre- 
senting a more or leas painfully urgent desire to frequently 
relieve the bladder of ita contents, is a functional dis- 
turbance of this organ, wbich, arising commonly from 
Bome morbid condition of the urine, may prove to be the 
local warning to an individual which firsts directs his 
attention to that condition ; itself due to a far more grave 
disease of the kidneys, the stomach, the blood, or the 
nervous system. Hence the value of many sijinptomn, 
which, although themselves comparatively insignificant, 
may nevertheless guide us to discover latent disease in 
some distant and hitherto unsuspected organ. 

If we seek to analyse the operation of constitutional 
causes, we may perhaps reduce them to the agency of 
the blood circulating throughout the body, and to the 
I distribution of nervous influence, from the 
nervous system, to every part- These two 
are perhaps together the bond of union or 
ly between distant parts, and explain the inti- 
mate relation which subsists between their diseased 
lOOnditionB. But whatever theory, or interpretation of 
lote, we may admit, certain it is that the Pathological 
ion of distant parts — through the operation of in- 
and constitutional causes — and therefore the 
Idirect applicability of Pathology to the rational cure 
if disease, cannot be disputed. Vesical irritability, as 
LOted by painfully urgent and frequent micturition, has 
been cited in illustratioii of this position. This dis- 
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turbauco nf the function of that organ is at 
Bymptom of many diseaBea in distant parts, and 
commou effect of many constitutional causes. 

But there are many Ifxal internal causes also, as will 
presently appear. 

I would here hriefly notice the ansitomicaJ condition 
of the bladder, to which its irritability may be imme- 
diately ascribed. The urinary bladder may be regarded 
as a hollow expansion of mucous membrane continuous 
with that of the ureters and urethra ; the function 
of this membranous hag being simply to receive and 
retain the urine until convenience may permit of its 
discharge. The external aspect of this receptacle is 
closely surrounded with hands of musonlar fibres — 
the unstriped variety — disposed amid cellular tissue, 
in figure-of-eight spiral loops, vertically, obliquely, 
or horizontally,* These muaetilar bands are plen- 
tifully supplied with blood-vessels — the superior and 
inferior vesical arteries — with also some branches 
of the uterine arteries in the female — both being divi- 
sions of the internal iliac, which inosonlate and issue 
in large plexuses of veins. They are seen chiefly at 
the neck, sides, and base of the bladder, and termi- 
nating in the internal iliac veina, are accompanied in 
their coutbb by lymphatics. Nerves are moreoveir 

• " Original IKsseotionB," by J. B, Pettigrew, M.D., Mnsenm Royal 
College of Surgeons ; and, aamo antliority, "On the Musunlar Arraoge- 
•M of the Bladder and L'vetlira," &a. Phil. Trans., I3ij7. 
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suppKed, pftrtly from the sacral plexus, itself derived 
from Uio spinal cord, and these nerves are also dis- 
tributed on the base and neck of the bladder, but a 
supply coming from the hypogastric plexus of 
the great sympatbetic ia distributed ou the upper sur- 
feoe and remaining portion of tho bladder, not supplied 
by the sacral plexus of nerves. The muscular bands, 
"blood- VBESels, lymphatics, nerves, and ceUulai tissue, 
ther form a second layer or coat, superimposed on 
the " mucous coat " in which the vessels and nerves 
ramify and terminate; while externally, the "muscular 
coat " ia partially invested by a reflexion of the perito- 
neum, *' peiitoneal coat." 

The healthy iiritabdity or contractility of the bladder 
ia the vital property of its muscular bands. They con- 
tract from time to time, both vertically and transversely, 
■and thus by their joint action expel, as occasion may 
require, tho contents of the bladder. The Pathological 
oondition of increased irritability is denoted by ui'gent 
and frequent micturition, and this is to be immediately 
eferred to the muscular or middle coat of the bladder, 
irhile the painful desire to evacuate its contents, which 
> Sfisociated therewith, is due to one or other system of 
, or to both. 

This brief anatomical sketch of the bladder elucidates 
the direct action of certain hcnl causes of undue irri- 
tability. Thus, the bladder has its tierroiis and raseuhir 

[fttions to surrounding organs — as welt as to parts 
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distant in the body. Hence, the operation apparent 
Rectal Diseases; hsemorrhoids, fissure in ano, infiam 
tion of the rectum, stricture — simple or cancerous, abscess 
about the rectum, and fistula in ano. Also of certain 
Uteriue Diseases ; iw acute inflammation and canoer. 

Should the mpacitij of the bladder peculiar to an indi- 
vidual be diminished from any cause, ■wtdle the quantity 
of urine poured into it is undiminished, or, perchance, 
increased, then a more frequent discharge of urine, or the 
phenomena of undue irritability, will ensue. The 
influence of pressure in the neighbourhood of the bladder, 
whether from constipation, pregnancy, displacements, or 
benign tumours of the uterus, and the action of other 
local causes, may perhaps be thus explained. 

Again, hypertrophy of the muscular coat will so 
diminish the capacity of the bladder as to occasion 
more frequent micturition. Hypertrophy may be pro- 
duced by any chronic obstruction to the free discharge 
of urine. Chronic enlargement of the prostate, or 
strioture of the urethra, will ao obstruct the flow of 
urine, and thereby overwork the propelling power of 
the muscular coat, as to oeceasion the hypertrophy or 
OTCrgrowth of its bands of fibres. The capacity of 
the bladder is diminished in a corresponding measure, 
and thus again arises the necessity for more frequent 
micturition. 

Organic diseases, ae cancer, affecting the bladder itself, 
may partly, in like manner, oooaaion undue irritability of 
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q; but acute inflammation — cystitis, being un- 
attended by aoy notable thickening of tbo bladder — 
cannot occasion excessive irritability tbrougb any mecba- 
ziical influence on tbe evacuation of its contents. 

Liaatly, there are frequent instances of vesical irritability 
in which no stmctural alteration whatever of the bladder 
can be detected either during life, or after doath, but 
■which are aesociated with certain morbid conditions of 
tte urine. This secretion is the natural stimulus to con- 
ftraotion of the bladder, and tbe retention of more or less 
■urine after micturition, in certain cases of stricture and 
enlarged prostate, but which ore not combined with 
lyj)ertrophy of tbe bladder, may explain tbe co-existence 
of irritability under such circumstaneeB. The healthy 
.stimulating property of urine may readily be supposed 
to vary with its chemical composition, and the morbid 
ohangea which in this respect it more frequently under- 
goes, are an excess of either Hthates or phoaphatea, 
mnounced by the presence of red or white sand respect- 
Ively in the urine." These deposits are duo occtaionally 
io some orgaoic disease of the kidneys, but more commonly 
to disturbance of their healthy excretive function, through 
the influence of certain constitutional conditions. Thus, 
the blood may abound in lithic acid, first discovered by 



" The chemioal compnBitioa and mierospopio appearance of the 
dta alluded to, and of other morbid Htatea or ooDstdtuents of the 
mferred to in t^e coitrae of tTiia work, are described, mure 
•\j, in eonneaion with their Treatment. 
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Dr. GaiTod in the blood of gouty persona. This j 
condition of the blood is induced by mal-asEimilation o 
azotized food, aided perhaps by some derangement of the 
digestive prooesa, and the crisis of these constitutional 
disturbances may be the escape of litMo acid in the nrine, 
accompanied by a painful desire to frequently relieve the 
bladder. 

The following pages will, I trust, tend to elucidate 
the constitutional and local eauses of " the irritable 
bladder." I need scarcely advocate the direct relation 
of such an inquiry to the rational prevention and curative 
treatment of this painful local affection. The removal 
of a cause necessarily anticipates the recurrence of its 
effect, and, therefore, by removing the causes in question, 
their local manifeatation will subside. But the true 
etiology of disease cannot be defined by merely eonsti- 
tutional or local conditions. The evil lies deeper. Thus 
the indigestion which perhaps precedes the presence of 
lithic acid in the urine, may itself be preceded by certain 
errors of diet. This antecedent in the pathological 
history of irritable bladder carries us beyond its consti- 
tutional origin to its primary origin in the infringement 
of certain conditions which are essential to the preser- 
vation of health. These and other hygienic requirements 
are frequently violated by the Aiibt'fs of Society, and it 
is to this aspect of general etiology, oa exemplified by 
irritability of the urinary bladder, that I would now 
take occasion to invite special attention. 
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XHB SOCIAL ORIGIH OF CONSTITUTIONAL DISEASE, AND 
CURATIVE AND PREVENTIVE TREATMENT. 

He wlio succeeds in tracing tack an apparently local 
seasQ to its constitutional origin in the lilood, or other 
Tital Btruetnre, eontrihutes to the principles of rational 
medicine ; but he Tvho succeeds in referring the origin 
of such constitutional condition itself to the habits of 
Socdety, contributes not merely to the Philosophy of 
Kedieine, and to the cure of disease, hut also indirectly, 
to the preservation of Puhlio Health. 

The habits of Society variously influence the hygienic 
lequirements of regimen, — ventilation, — ^temperature, and 
Nothing, — exercise, daily occupation, — sleep, and the 
tetate of marriage. Our social habits, in these respects, 
iowever various, are all concerned in either preserving 
With or producing disease, and one leading feature in 
onr study of disease should be our searoh after all those 
tpecial oiroumstances (including, therefore, habits of 
BOdety,) by which this or that disease is produced, or ifa 
diaiaoter modified, and by the due oonsideration of which 
oai remedial treatment should be guided. In this 
napoct, the experienced practitioner surpasses the mere 
■todent of syBtomatio works ; and viewed in this light, 
■rfore, an inquiry respecting the habits of society 
causes of disease, is a legitimate contribution to 
principles and practice of medicine. Or again, by 
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regarding etiology in this more comprelienaivo eenae, 
reBoureea of pathology may be applied to reform our 
social habits — to thereby anticipate their evil results, 
and aid the preservation of public health. The more 
prevalent the disease thus investigated, the more valuable 
will be our contribution to the public good. 

It appears to me that this relation of Pathology has |i 
hitherto been overlooked. Unhappily, however, he who ( 
takes this comprehensive view of etiology, and seeks thus 
to apply the resouroea of pathology, is open to miare- 
presentation. It may be hazardous for such an one to 
pass beyond the usual confines of medical works, and 
enter the threshold of social life, without apparently 
compromising the professional oharacter. Tet I do 
sincerely believe that the more we regard the oonsd- 
tutional origin of disease aa but the reflection of oertfun 
social habits, and the more we seek thereby to portray 
the lights and shadows of their local manifestationfl, 
and this in language most descriptive, the more shall 
we advance "rational" Medicine; and that by ooming 
home to the higher wants of Society, in the prevention 
of disease, the more will medicine, as a ProfeBsion, be 
appreciated and honoured. This view of etiology is that 
language which everybody will learn, nor disdain to 
have its alphabet perpetually in their hands. This Is 
that pathology which addresses itself at once to the 
wants and understandings of mankind : the drama of 
disease, as personified by the actual conditiooa of society. 
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■ffhetlier present or past — for the history of nations is 
lut a chapter in the physiology and pathology of man. 
Such, then, is the general nature of that influence whioh 
[irooeeds from our social hahita regarded as causes of 
disease. But of the many excellent works which practi- 
cal men have hitherto issued, the greater nimiher have 
been derived from hospital experience of the poor, per- 
the destitute sick.* Of these records of medicine, 
are invaluable class monographs. On the other 
hand, few such works are interwoven with those social 
peculoritiea which, being incident to the affluent, should 
modify the treatment of diseases, which, if not peculiar 
themselves, yet arise under peouhar ciroumstaneos, and 
which modify their character.f There is, perhaps, no 
disease quite peculiar to any one class of society, but 
wrtain varieties and complexions of diseases are respect- 
ively induced hy habits of poverty, and by those which 
Bie incident to ease and affluence, 
Tke habits in question refer either to the regulation of 



• See " De Eitaatiori Prequflntiu. et Detecioratione Motbomm inter 
VnlfiiB," 1788, Tog'genburger. " DiaeaaeB of ArtisHiiB," by C. F. Otto, 
S. 0. HoUaud, Putisaier, Coschwit^, Bimiva, Bamniazmi, Thackc^, and 
Tntlea. 

t See " An Essay on the Diaordera of People of FuBhion," by Tissot, 
JCII., FJt.S. TrandatHd from the Prancli by FranciB Bacon Lee. 
" OteetratiaDS on the Influcuoo of Habits and Mauners, NationoJ and 
DoDlMtic, npon the Health and Organizatiou of tJie Human Race, and 
JMtkukrly on thB Effi^t of that Influenco as it relates to the present 
lUtB of English Famalea in the Higher ftnd Middlo Classefl of Life." 
ISa. By Ralph Palin, M.D. 
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the mind or body ; tut they may alike issue in one and 
the same result. The body and mind are indeed sueh 
inseparable companions that, as Steme truly remarks, like 
a coat and its lining, if you rample the one you rumple 
the other. 

The first attack on tlie fortress of health, and the first 
breach in its bulwarks, come, perhaps, more generally 
from without. The body is encompassed by many ex- 
iernal causes of disease. So numerous and varied are 
these causes, that in one of Addison's admirable essays 
allusion is made to a fanciful di-eam written by a Spaniiird, 
iu which Death is figuratively represented as a person 
who metamoqihoses himself hke another Proteus into 
innumerable shapes and figures. To represent the fatality 
of fevers and agues with many other distempers and acci- 
dents that destroy the life of man, Death enters first of all 
in a body of fire, a httle after he appears like a man of 
snow, then rolls about the room like ■ a cannon-ball, then 
lies ou the table like a gilded pOl ; after this he trana- 
i'orms himself of a sudden into a sword, then dwindles 
successively to a dagger, to a bodkin, to a crooked pin, to 
a needle, to a hair. 

Of all the shapes which Death from without assumes, 
clad iu the habits of Society, perhaps the most familiar 
and eventually fatal are errors of diet. Our social habits 
in this respect are the fruitful parents of many evil results 
both to mind and body. First and foremost among their 
immediate efi'eets are the varieties of indigestion, which 



may in their turn give rise to certain morbid conditions 
of the constitution; for example, corpulency and its 
resulta frequently to a gouty tendency with lithic acid or 
lithates in the urine, and irritability of the bladder. Or 
again, oar social habits may induce an opposite state of 
the general health, but as30ciated with the same vesical 
irritability. The enfeebling influence of an in-door life, 
or of only cairiage exercise bo called, coupled with the 
want of some daily mental occupation, some object in 
life, or this, perhaps, supplied by the excitement of " the 
season," succeeded by ennui and exhaustion, all tend to 
paralyse the nervous system, and to induce a deposit of 
phosphates in the urine, with irritability rather than tone 
of the bladder, in common with atony of the whole 
muBOulor system. Under similar cireumstanceB, perhaps, 
diabetes of variona kinds may ensue, with a profuse secre- 
tion of morbid urine containing sugar, or an excess of 
urea, and accompanied by the same inccBsaut and in- 
, tolerable desire to relieve the bladder. Lastly, not to 
mention either the habitual neglect of ablution, or the 
[ reetraints of society, in relation to vesical irritability, we 
may notice the mismanagement of pregnancy as a fre- 
quent cause of that condition ; but this glance will be 
resumed in the sequel. Meanwhile, on thus briefly view- 
[ ing the various aspects of social life more peculiar to the 
I affluent, we may trace their influence, individually and 
" oollectively, in producing one and the same result — tliis, 
tiirough the operation of certain constitutional conditions. 
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and more especially those of the digestive process,. or of 
the nervous system. Irritability of the bladder is, in 
fine, one result of many pathological causes, constitutional 
as well as local. It matters therefore but little from what 
point of view we commence our survey of social life; 
but as certain features more prominently invite our 
attention, I shall, first of all, enter further into detail 
respecting them. 



SECTION I. 



■CMNSTTTDTIONAL CAUSES OF ntEITABILITT OF THE 
BLADDEE, AND THEIE SOCIAL ORIGIN, 



OF U!ET, AKO M_«.- ASSIMILATION OF FOOD, 

B should remember the physiological iises of food, 
riese are, firstly, to Bupi)Ij a material which, when 
lisBolved hy the proceBS of digestion, mny be absorbed 
ito the blood, and thence repair the waste of the 
Tocdy incurred by exercise; and secondly, to supply a 
'material of such nature, that on being absorbed, shall 
directly sustain the temperature of the body, by com- 
oifling with the oxygen of the air tntrodnoed by 
respiration ; this calorific process being further aided 
oy combustion of the waste matter referred to. It is 
Sbvioug, therefore, that wholesome food must not only 
» digestible or capable of solution, but must also consist 
of matter tbo chemical composition of which is adapted 
t* repair the various tissues of the body, and to sup- 
port the animal beat. Such then are the aliraentaiy 
W^iurements of all animals, man included ; but ocea- 
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sionally the body requires a liigher tomperature, 
therefore demands an additional supply of combustible 
matter in the shape of fat, starch, sugar, or other 
carbonaceous substances. This material, if not con- 
anmed by the respiratory process, is stored up as fat 
in the body. 

Wlioleaome food must, therefore, he a due admixture 
of certain iugredienfe, and each natural variety of food 
presents a due commixture of these ingredients. They 
are chiefly albumen, fibrin, gelatine, fatty matters, 
certain salts, of which common salt ia most abundant, 
and water. I might here notice the proportion of these 
materials in each article of ordinary diet, in bread, 
various kinds of meat, vegetables, and so forth ; but 
for such details I would refer to original authorities. 
It IS sufficient for our present purpose to know that 
the most nutritious diet implies a wholesome combina- 
tion of certain essential ingredients. The nutritive 
quality of food being thus defined by the proportion, 
no less than the kind, of its constituents, it is ohvious 
that the wholesome proportion of fat to muscle for 
example, cannot be disturbed, without also, and in a 
corresponding measure, impairing the nutritive value 

f meat. 
I liave elsewhere* pursued this question, and although 

t may he objected, that I selected for examination 



'■ Evil ReaultB of Ov,T-f coding Cuttle. A New Inquiry. " 1838. 
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certain Prize Cattle, not specially intended for humaaS 
food, but only aa Bomples of those breeds whicli mostS 
readily fatten, that is, at the earliest age, stiil it shouldB 
be remembered that these animals were samples of thdfl 
Ekglish system of feeding, the principk of which hasfl 
ever been to discover what breeds will most speedUyB 
yield the largest amount of fat in the shortest periodB 
of time ; in order that the capital invested may bea 
returned, with interest as soon as possible, and re-l 
applied. The nutritive quality of meat produced i$M 
dieregarded. The interests of the public are not appa-1 
rently identical with those of cattle breeders and 
feeders ; and by the pathological results of over-feeding 
prize cattle, the priiinph of the system so generally — 
pursued throughout England was at once oonvictedW 
and proved to be erroneous. Thus, the over-fatteningj 
propensity of this or that prize-endorsed breed may-H 
not stop short of disease, while the mere produotionB 
of fat is certainly not a oriterion of the nutritive valu&J 
of human food. I 

We may somewliat anticipate the evil results of &a4 
injudicious diet. Its primary effects are manifested by 
the Btomaoh itself, with the surface of wbieh the food 
first remains in contact. Hence the varieties of indi- 
geetioo — the irritable, the inflammatoryj and the atonioH 

E^spepsia ; the symptoms of which are duftfl 
, blood-vessels, and muscular fibrea of ihieA 
OS may we recognise th© Imtable DyB*9 
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j^>epsia associate viih pain after food ; nausea, or 
acto^ sickness and acidity ; the Inflammatory variety, 
known ty the same local eymptoma, coupled, however, 
with general febrile dieturbonee ; while Atonio Dys- 
pepsia is distingniBhed by abdominal distention and 
flatna, lethargy, and general debility, "\^e may not 
always succeed in tracing this or that form of dya- 
pepsia to this or that error of diet ; but we may, 
perhaps, venture to associate the Atonic variety with 
excess of vegetable food ; while Irritable and Inflam- 
matory Dyspepsia followed by a gouty tendency, lithic 
acid or lithates in the urine, and irritabihty of the 
bladder, are connected with an tiudue proportion of 
the more stimulating varieties of animal food,* Nor 
are the artificial resources of the cukine wanting to 
aid the stimulating influence of a meat diet. Time, 
indeed, would fail to enumCTate all the mysteries of 
the culinary art. Their daily results are familiar in 
ciiir mouths as household words, and their consequences 
may be seen in the consultiDg-POom of every physician 
and surgeon. Not that I would censure the judicious 
use of oert:aiu condiments, no less salutary than palat- 
able; for I well remember the restorative resources of 
Mons. Soyer on the bleak hill-side of Balaclava, and 
on the burning shores of the Bosphorus. Such re- 
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sourceB ara not eiTors, but excelleuccs of diet. ' 
great oLjeot of cookery is to ronder food palatable as I 
well aa digestible, or soluble. The former requirement I 
is indeed preparatory to the latter ; for tlie chemical 
agency of the saliva is now fully admitted, although 
not fully understood, and the flow of saliva during a 
repast is very much regulated by the savoury or J 
insipid character of the food. But daily observation j 
oonvineea me that in this respect and every other, the | 
whole process and purpose of digestion is still mi&- j 
tmdcrstood or disregarded by the public at large. Tliel 
stomach still inflicts its pains and penalties, and with. I 
all our sanitary pretensions, there is not a more prolific I 
cause of disease in daily operation than errors of diet. 
The food requirements of every individual are regu- 
' lated by age, sex, and temperament, and by other 
circum stances of distinction. 

In early life, when the body ia growing, the demand 
for food ia proportionably greater than at maturity, 
or than in advanced life, when ^utiition fails and the 
body dwindles, or perchance accumulates fat, instead 
of the growth and development of its muscles and vital 
organs; but while these are forming, the qudiUy, 
less than the quantity of the food, should bo specially I 
adapted to the kind of tissues which are theu growing | 
I moit rapidly. The chemical components of the nerv-ius I 
I system — of the bones and muscles — should respeotively I 
I bo fooud in the food. How faithfully ore tho aliment- 1 
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ary requirenientB of young animals supplied hy milk, 
tlie first aiid Ijest provision of boiintiful Nature for her 
olispring ! It is uot during this pei-iod of life that 
irritability of the bladder arises from an over-ajsotined 
and stimulating diet. 

The reijiilar supply of food is also very important — 
not to disappoint the periodic demand of the stomacl^ 
and to meet the perpetual waste of the system. To 
this oud the appetite, if not vitiated by excess, ia %. 
sure and faithful guide. The digestion and assimila- 
tion of food is not in the ratio of the amount taken 
into the stomaeh, but in proportion to the wants of 
the systom ; and any enrplua food, if not speedily 
evacuated, is absorbed, accumulates, and eueumbers. 
The high-pressure oirculstion of blood which euBues, 
may break down at any moment, and eventually must 
yield. Over-eating and drinking are indeed drafts on 
the constitution, although payable perhaps some years 
after date. 

But the modifying ^fluence of other individual oon- 
ditlona should not he overlooked in our estimate of diet. 
In females^ the process of nutrition is perhaps compa^ 
ratively more speedy than in that of the male sex ; 
and during pregnancy certainly, the growth of the 
fostus demands an additional supply of food over and 
above the ordinary requirements of the system. The 
noimshment during so many months of the forthcoming 
oSspring is equivalent to the' " so much blood by 
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t!ie mother, and tliis Iobs ehould, therefore, Ije replenished 
by a more generous diet during the whole period of 
pregnanoj. It is well known that the neglect of this 
precaution favours the occurrence of anajmio convulsions 
after parturition ; and it is no less certain that puerperal 
mania may ensue as the result of exhaustion from over- 
suckling. I would only add, that in such oases it 
must be obvious, that all reducing measures will only 
increase the general excitement ; and although the happy 
and triumphant hopefulness of approaching mania might 
seem to forbid all stimulants, yet that the excitement, 
seldom fatal, will subside rmder the free administration 
of wine and of a nutritious diet. 

The food-requirements of both age and sex vary 
also with the individual temperametit at constitution. 
Temperament implies an excess or deficiency of some 
one function, or of certain functions, in relation to 
others. Thus, the sanguine ot red-blood-making con- 
etitution, with its tendency to surfeit, can be main- 
tained in high health on less animal food than the 
phlegmatic, languid, pale, lymphatic person, from whom 
a large portion of the food passes away undigested or 
imasfiimilated. Again, the bilious, or bUe-fomiing and 
fat, require less of that material than the nervous and 
often attenuated, whose restless and sleepless disposition 
forbids obesity. 

The quality of the food oonsumed by an individual 
Liliould be regulated, no lees than its quantity, by the 



adieitij of respiration. Tliia agaio is 'affected by tem- 
perature, and therefore hj climate and period of the 
year. Compare the dense air and rapid breatliing 
experienced on a cold day, or in northern latitudes, 
with the hot, light, vapid atmosphere and suffocating 
sighs as we approach the tropica. The respiration 
rises and falls inversely as the temperature, and an 
instinctive feeling suggests either the -use or avoidance 
of fat, sugar, alcohol, and other suhstances which are 
readily consumed when the respiration is active, but 
which accumulate in the tody as fat when that function 
is languid. The HigUander who breathes freely the 
cold mountain air, may diink di'aughts of raw whiskey 
with impunity, but who does not Bympathiae with 
Ijord Ogleby'a disgust for " hot rolls and butter in 
July P " 

By a due supply of air, and by an active respira- 
tion, fat and fat-forming substances are consumed, being 
converted into carbonic acid and water, which paas off 
B& the breath, and by this process of oombustion the 
warmth of the body is maintained. Should the respi- 
ratory process he oca--active, then not only will the fat 
of the body be consumed, but the azotized textures, such 
as the muscles, are invaded, their earbonaoeoua portion is 
burnt off, so to speak, and the remainder appearing aa an 
excess of lithates in the urine, may occasion irritability 
of the bladder. On the other hand, if the respiratory 
Hon be inactive, the warmth of the body speedily 
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subsides ; and Bbould the clothing be insufficient, then 
more ivarmth, more respiratory combustion, is needed, 
and thus, more fat in the food as fuel. The outcast . 
may, therefore, he literally " starved with cold." 

If, however, the supply of fat food should be some- 
what guided by temperature and clothing, much more 
should it be regulated by exercise and sedentary kahtts. 
Active exercise quickens the respiratory process, oxygen- 
ates the blood, and thus consumes the fat, and fatty 
matters. Sedentary habits favour their accumulation, 
and the supply of fat should therefore vary with its 
expenditure. Exercise further implies Uie waste of the 
muscles, and indeed of every portion of the body, and 
this waste must be repaired by a due proportion of the 
azotized consfituenta of food. Eepose, on the other 
band, arrests the wear aud tear of tho textures, and 
therefore tho demand for azotized food, which now 
acoumulates in the blood. Hence follows gout, or 
perhaps rheumatism, with irritabihty of the bladder. 
But — OS it has been truly said — while " gout is the 
pnnishmeut, some have thought it the privilege, of 
the rich, of persons who hve fully, luxuriously, and 
indolently, rheimiatism is most frequently the appanage 
of the poor, and of those who toil." 

Daily oecupation must he regarded as something more 
than exercise, and as implying the wear and tear of the 
nervous system. The materials for its repair should, 
therefore, be found ia the food. Phosphates in the uriue 
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are partly the dihri» of the nervous system, and the bte 
Dr. GoIJing Bird mentions the case of s weU-known 
dergj-man, who led a eomparatively inactive life diuiug 
the week, but who undertook the arduous duty of three 
Bervioes every Sunday, " This gentleman titob a tall thin 
person, of dark complexion, lustrous eyes, and almost 
jJithisieal. aspect. He was the subject of oonstant 
[ dyspepsia. The urine passed on Saturday evening, as well 
as on Sunday morning, although repeatedly examined, 
was healthy except in depositing urates, and being of 
high Bpecifio gravity. Before his Sunday duties were 
oompleted, he almost invariably experienced extreme 
fatigue, ftnd a painful aching sensation across the loins, in 
addition to the Hatulenoe and epigastric uneasiness tmder 
whioh he constantly laboured. The urine voided before 
retiring to rest after the severe exertions of the day, was 
oJniost constantly of a deep amber hue, high specifio 
gravity, aiid deposited the triple phosphates in abundanoe. 
The lu'iiie of Monday woidd contain less of this salt, 
which generally disappeared on the following day, and 
onoo more reiii>pearod on the following Sunday evening. I 
hod an opportunity of ohserving this state of things for 
I weeks, and it ultimately disappeared on the patient 
•Inxing isoxn his duties, and enjoyiug the amusement of 
ravelling for a few weeks." Another gentleman "had 
tffered snd reverses — his irritability was most distresft- 
ig, and rendered more intolerable by the severe efforts 
e made to restrain it." 



OF ABLTmns. 27 

Lastly. Skep implies the temporary reduotion of every 
"uetive change, thus facilitating the perfect repair of 
9ie entire mechanism, and the readjustment of every 
motion. 

"Sleep, that knita up the ravell'd deeTe of care. 
The death of eaeh day's life, sore labour's bath, 
Bsltn of halt raindB, great nature's second couTHe, 
Chief nourieher in life's feast." 

The relation of sleep to food is here clearly set forth hy 

J poet of nature. Those who sleep much, get fat, and, 

^erefore, require less of that kind of food, and leas meat 

I, and other azotized matters. Those who rise up early 

md are late to rest, and who eat the bread of carefulness 

ind anxiety, require a more generous and nutritious diet. 

pfor can -we doubt that habitual deprivation of sleep, 

Aether from mental disquietude or as the result of late 

lours and dissipation, very much conduces to that en- 

Bebled state of tlie nervous system with which ia 

I aseooiated phosphatic urine and irritability of the 

tdder. In such a case the rational treatment is — rest. 



HABITUAL NEGLECT OF ABLUTION, AND 
MA1.-EXCKETION. 

[ I have hitherio considered those constitutional causes of 

I irritahte bladder which operate by adding something 

} to the blood, and which appears as an excretion 

I the mine, in the form of certain deposits, or of urea, 
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sugar, and eo fortli. I now proeeetl to notice the reteit 
ti(m of certain excrementitioiis matters in the Hood 
or of the urine iteelf in the bladder, and this by th 
habitual neglect of certain very obvious sanitary require 
ments. The duty of the skin is supplementary to that 
the kidneys in diechai^ing from the blood the waste 
the muaelea and other textures. The ^inction of tl 
kidneys in this respect, no one can fail to disregard ; fi 
by the provision of an all-wise Providence, our instinoti' 
feelings dictate the occasional necessity of reUeving tl 
bladder, and the temporary suspension of that 
for even a few honre beyond the usual period would 
alarm. Not so with the skin : every one talks of the pon 
of the skin, but many overlook that insensible perspiratai 
which silently, yet unceasingly, bedews the whole Eurfac 
of the body. The skin ia always filtering away poisonoa 
matters from the blood. And the poree ehould, therefor) 
ever be kept open. 

I have known symptoms of poisoning ensue from th 
hnbitunl neglect of ablution, especially of those parts, sut 
as the feet and arm-pits, where the nature of th 
perspiration would seem to Lnstinctively suggest 
speedy removal. Yet, what says common experience 
that day after day, weeks, months — ay years, may pi 
away, and even among the educated classes of society 
with nothing more than dry-rubbing. Every bed-rot 
should have a bath, and its use should be a matter 
I. By neglecting this precaution, the pa 
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.become stopped up, and the poiBonous excrement is 
partially retained in the blood. The same pemioious 
eODBequences then ensue as from over-eating animal 
food. The kidneys are over-worked in theix endeavour 

) relieve the system ; the urine becomes highly acid — 

perliaps depoaita lithates, and initabiHty of the bladder 

I induced. 
The value of bathing should, however, he estimated 

lot merely by its efficacy in purifying the blood of 
eeitain poisonous matters, but also aa a method of grate- 
.fiiUy stimulating the nervous system, and of bracing 
Mad. invigorating the circulation. In sad contrast with 
this healthful condition is that pecuhar feebleness which 
'Biisuee from a phase of our social existence to which I 
Toald next iuvite attention. 



E-DOOK LIFE AND CONSTITTJTIONAI. IRRITATION — SOFA- 

UFB CLOSE BOOMS INDOl.EKCE ASD MENTAL ENER- 

TATION, WITH SUPPRESSION OF THE NERVOUS FORCE 
AXO IRRrrABILITT HYSTERIA AND ITS CONSEQUENCES 

— ^MENTAL MAEADIES AND THEIR INFLUENCE. 



On whatever variety of conatitutiona disease we turn 

B mirror of dally life, we see reflected the habits of 

MJety ; hut there is perhaps no morbid condition of 

■ystem which reflects bo clearly certain phases of 
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my the eDfc«bliiig infinence of s nofa-life, so 
qnently indnlged in by hysterical persons, with 
the recnmbent position for prearaned spinal 
may favour that exceseire initability of the bladd 
which is &eqaeQtly expcTicnced nndCT each drcuii 
stances. This rsniArk is quite compatible with, 
indeed corroborated by, the observation of a wei) 
known writer, who notices the common association 
hysteria with moscnlar debility from over-eierciBe," i 
error which, no less than the habitual indulgence 
repose, conduces to hysteria. 

In feet, whatever occasions loss of strength, indirectl 
elicits an nnduly snsceptilile, or weak and irritabi 
state of the whole mnscolar system, including- mosouli 
organs such as the nrinary bladder. Hence the tren 
bling agitation — the rapid hreathlessness — the palp 
tating heart — the frequent diarrhcea, and undue irri1 
bihty of the bladder, which severally distress the feeH 
Bud often nervous victims of an in-door life. Think 
the factory girls of Sngland! 

Nor can we overlook the influence of hot and ck 
rooim, such as are habitually experienced in privaj 
life, during '■ the season,"' and at operas, theatres, 
nearly all other places of public resort. The hot 
over-breathed air of such places . impairs the strengt 
and promotes irritability, and this by a twofold mod 

'■ Spinftl Imt^ition." By Thcmaa ImnAn , H.D. 
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of operation. The blood of anyone who is already 
half-suffocated cannot be oxygenated, and his strength 
renewed, "by draught-s drawn from an atmosphere which 
is itself, in great measure, the breath of otliera. But 
the heat of a close and over-breathed atmosphere is 
also prejudicial by directly exciting the ciroidation of 
blood, thus promoting the rapid and ill-regulated 
secretion of mine, which stimulates the bladder to 
repeatedly reheve itself of its contents. I mention 
Haa one result of a heated atmosphere as being an 
iUostration of irritability consistent with the design 
of this work ; hut the breathlessness and palpitation 
which accompany general debiHty are aggravated by 
Hie exhaustion experienced in over-heated, no less than 
confined, apartments. "W^e could readily adduce 
many illustrations of this, view ; but it would be idle 
to enumerate the results of common experience. 

I pass on to another aspect of in-door lii'e, and one 

Irhioh prevails much among those who suffer from 

listeria; and as the pathology of this morbid condition 

the nervous system may, I think, be elucidated by 

irenoe to the social circumstances amid which it more 

lonly aiises, I woidd first trace the results of iiido- 

aiid mental enervation, with mppresiion of the ticrmus 

We should remember that health implies not 

the due balance of the various functions taken col- 

ily: of the digestion of food — ^the circulation of 

— the respiration of pure air — the excretion of 
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noxious mattei-s from the blood, as the mine, perepira- 
tion, ei cetera, and the influence of the nervous system; 
but implies also, that which is not sufficiently noticed 
in books,, the harmony of the several elvmenis of eaeh 
function. For esainple, the process of digestion implieB 
the oo-operation of o. certain supply of blood to tba 
stomach and intestinal canal, with a certain muscular 
propulsion of the food through the stomach onwards, 
and, lastly, that both of these requirements should be 
regulated somewhat by the influence of the nervous 
system. If, therefore, one or other of these elements 
be deficient, or esceasive, the process of digestion is 
interrupted in a corresponding degree, and hence the 
varieties of indigestion as already explained. Analogous 
elements are associated in eaeh of the other compound 
functions, and the suppression or predominance of any 
one elmiicnt, presents analogous yarieties of functional 
disturbance. Thus the functions of the brain and spinal 
cord, taken as a whole, imply the harmooy of the mental 
facidtiea, intellectual and moral, coupled with sensation and 
volition; and, further, that these endowments should co- 
operate vfith those involuntary motions which are chiefly 
due to the agency of the spinal cord. These endowments 
of the central nervous system are duly balanced in 
health. Each, however, ia liable to be unduly excited 
or depressed ; and I need only enumerate the well-known 
morbid conditions of insanity, excessive and defective 
sensibility, paralysis, convulsive movements, et cetera. 



PATHOLOGY ( 



.35 



Furtlier, the fimotioaal elements in question obey this 
emarkable pathological law ; that if tlie phenomena 
vhioh should be manifested by the braiu are icmpoi-arili/ 
Mepeni/cd, then those of the spinal cord are undidy 
Biuted. Hence the charaoters of Epilepsy when fnlly 
feveloped — namely, Hnspension of conaciousnesp, coupled 
Irith convidsive movements of the limbs and trunk. 
Hhe operation of this pathological law, illustrated by 
Sfdlepfiy, has, I think, hitherto l^een overlooked. It 
yisis to — I do not say proves — a new physiological 
]iniiciple, which I would term, the UiiUi/ of ihe Nevvom 
Rm: By virtue of this principle — the temporary aus- 
jensien of that force in one portion of the central 
nervous system is necessarily accompanied by its undue 
di^lay in another direction ; and its excitement in one 
iportioa is as necesstirily followed by its exhaustion in 
e Hanaining portion of the system. 
Thfl application of this law would, I think, sufficiently 
1 the immediate nature of other nervous diseases, 
4ioh I may take another opportunity of alluding to; 
ni, moreover, guided by tlie same law, we may detect 
» evil influence of certain habits of society in pro- 
' that morbid condition known as "nen^ous ex- 

iUt." 

t may be that the social condition of an individual 

. hi'm or her from the necessity of any daily 

Tlie intellectual faculties, not being roused 

r the stimulus of any professioaal avocation or the 
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pursuit of trade, are prone to inactiv-ity. The : 
force must, therefore, find some other outlet. Under Buch 
circumstance a, the emotional faculties are apt to predotoi- 
nate. Hence the origin, or at least one eource, of that 
peculiar morbid susceptibility, the eensitiyeness of those 
who ore " all feeling," — hence that rcBtless apprehension 
of some impending evil, the very offspring of luxury 
and ease — hence that suicidal melancholy, "which re- 
joiceth exceedingly and is glad when it can find the 
grave." It was thus that the fortitude of our great 
Lord Chve gave way: not when starred down during 
fifty days at the siege of Arcot ; nor when, by day and 
night, marching against Bengal, with the eager an- 
nouncement of his coming, "Tell Meer Jaffier to fear 
nothing; I will join bi'm with five thousand meu who 
never turned their bacta:" not in that critical hour of 
self-rehauee, did CHve's dauntless spirit falter, for there 
is, I believe, a period in the life of " every man of 
work," when his whole intellectual powers are aroused, 
and in their turbulent activity the nerroua energy of 
India's conqueror found vent; hut, in the quiet evetung 
of life, when the revulsion of that enei^y ensued, then 
reappeared the spectral melancholy of his early days — 

"He heard a Toica we do not hear, which said he mnat cot etajr; 
He BB-w a hand we do not see, which heohoo'd him away." 

If, however, through inteUeetual lethargy, the emo- 
tional faculties are thus unduly developed, then another 
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lihase of the nervous force may present itself in certain 
IDdividiials. Their general tacHU senBibility may lie 
exalted, even to pain. An original writer truly ohservea, 
" Such perBons are commonly called nervouB. They arc 
'irorried with trifles, startled at shadows, distracted by 
noise or bustle, never free from some ache or pain, 
ishnost every feeling is Buffering ; what in others wotild 
le slight pain, in them amounts to agony. Henoo they 
■re perpetual invalids, quite unfit for tlie rugged path 
of life, over which they walk, as it were, barefooted and 
thin-skinned,"* I remember to have read somewhere a 
Very graphic description of such an individual — 

" In overy ago and eDontry there lives a man of pain, 

Wliose nerves like diordfl of Kghtning shoot fire into hia brain ; 

To him a word's a ating — a look or sneer a blow, 

And more in one short hoar he fuels, than aume in ages know." 

The physiological truthfulness of the sentiment cer- 
kinly Burpasses the poetry of these Ihies. 
This fiery condition of the nervous system ia more 
frequently experienced in certain parts of the body. 
Of these I may mention that piercing kind of head- 
Bdie known as clams hijatpricus ; spinal and abdominal 
tendemeas ; pain in the breasts and joints ; and other 
dee of local nervouB affections. Eead the testi- 
Hiony of a high authority, as to their social origin. 

Prinoiplua of Medicine," " Eiceasive SanaibHity." C. J. 6. 
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" I do not hesitate to declare that among the 
higher classes of society, at least four-flftha of the 
female patients who are commonly suppoaed to lahonr 
under diseases of the joints, labour under hysteria, 
and nothing else." " This liabiHty to hysteria is, in 
fact, among females one of the several penalties of 
high civilization. It is among those who eDJoy whet 
are supposed to be the advantages of affluence and 
an easy life that we are to look for cases of this 
description ; not among those who, fulfilling the ediot 
of the Deity, * eat their hread in the sweat of their 
face.' "" 

Again, one or more of these local manifestations 
of undue sensibility may be associated with some 
perversion of one or other of the special senses. The 
taste may prefer wormwood to honey, and chalk 
rather than cheese, the eye may he intolerant of 
light, every smell may be a stench, and every sound 
a discord. To these depraved sensations may be 
added certain functional derangements of the Internal 
organs, proceeding from excitement of either the great 
flympathetio or spinal nervous systems. Through either 
channel the nervous force may, as it were, find vent. 
Thus may we explain that distressing sensation of 
choking and oonstriotioa of the throat, globus hy&- 
terious, with hoarseness, perhaps loss of voice, vbiidk. 

" "LoobI Nervous Affeotioaa." Sir B. C. Brodie, ' 
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I arises tinder "nervous excitement;" the diarrliosfi, and 
perolianee vomiting, wHoh may ensue under Bimilar I 
oirouinstances ; the oeoasional hiccough, dry loud cough, I 
.lueatlilese agitation, palpitation, and in-itahiliiy of the 
■ Miffi^, which are apt to supervene. Lastly, these 
r phases of nervoua excitement may occasionally ter- • 
L minate in a sudden and violent paroxysm, or fit, of 
I involuntary movements, and which indicate a further 
. expenditure of nervous force derived from the central 
xesen'oir. 

Such, then, are certain functional disfcurbanceB of J 

the nervous syatem, which, taken collectively, have I 

. received the inappropriate name of hystehia — o. word 1 

I which, from its etymological meaning, would imply I 

reome disease of the uterus ; yet I would rather de- J 

I fine it to be a disturbed balance of the nervooB 1 

force, whereby its temporary suppression in one direc- I 

tion determines its undue preponderance in other J 

k. parts of the body. These local manifestations of the I 

L nervous force ore not pecuhar to either sex, but are I 

I oooasioually witnessed in males, as the experience of i 

^ erery medical obsen-er, and indeed common experience, I 

I will testify. 

Ghiided by that view of the pathology of hy^eriaj 
rTtdiieh I have endeavoured to establish, we may, I | 
L .fliini, readily explain the more frequent occurreni 
I of this disease in the female. The independent dis-J 
leeotions of Dr. Eobert Leo and of Dr. Snow Beok j 
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demonstriite that the uterus is abundantly st^pKed 
with uervea, liy virtue of which this organ is so 
intimately relatoJ to the entire nervous system, as 
to respond most promptly to its prevailing condition, 
whatever that may he. We are, therefore, prepared 
to reeogniee in the " uterine excitement " of hysterift 
a mere discharge of superfluous nervous energy, on 
excitement, only in proportion to those large plex- 
uses of nerves with which the uterus is so plentifully 
supplied. The nervous excitement of hysteria does 
not emanate from the uterus, for in many instances 
the function of menstruation is only secoiiiiaHl// impaii-ed ; 
while in other eases that function is fulfilled regularly 
and suiBciently, and the organ itself presents no or- 
ganic disease or displacement. In a series of cases 
recently puhlished hy Dr. Hiobert I^ee may be found 
such as the followiDg: — 

" Married, barren, age 26, — Hysteria in early life : 
in good general health until her marriage six years 
ago, Catamenia regular. Now suffering from hysteria 
in a violent degree — no disease of the uterus." 

2. "Single, only 19, — Had been suffering for some 
time from hysteria and almost total inability to walk; 
recently went to Scotland, when she wos rendered 
insensible by chloroform, and an unsuccessful attempt 
made to introduce a speculum or some metallic in- 
strument into the vagina. Suffered violently after 
this attempt. Present state — hymen lacerated, vagina 
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contracted, os and cervix uteri in the most healthy 
couditioii, and not displaced. — Suffering severely from 
hyrteria." 

3, '" Single, age 20. — Always hjBterieal ; was about 
to "be married contrary to her iuolination, and was in 
the country during the summer in her usual health, 
vhen a. practitioner, looking stedfastly at her, said, ' I 
there ig something wrong with jour womb.' 
Being alarmed, she permitted hini to examine her with 
the speculum, and received the information that the mouth 
of the womb was ulcerated. She was five weeks under 
liis oare, during which time she was cauterized almost 
daily. On leaving the watering-place where this ooourred, 
■be was recommended to place herself immediately under 

"le care of Br. , She has been speculumiued 

in, but the ordinary medical attendant stepped in and 
stopped the cauterizing, Gruehea of water are now said to 
take place from the uterus.* Os healthy and closed." 
4. " Married, barren, age under 30. — Hysterical fonr- 
yeare, and ill during the whole of that time from 
ipposed inflammation of the bladder.f Scalding in 
using urine, and great aehiiig before and after, throb- 
[ag in the epigastrium; catamenia regular, but very 
During nine years has been under the ooro 
a London physician for 'inflammation and ulceration 
tlie womb.' Leeches applied many times. ' I cannot 

• Or from the irritable bladder ?— F. J. G. 
t Or irritttbility of tho bladder ?— F. J. Q. 
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tell,' Bays she, 'the number of times the speculimi 1 
been used and the caustic' No displacement or organ 
disease of the uterus detected," 

5. "Married, age 3(J. Previous history. — Some 
dent during her first labour. In the interval of thn 
years between the birth of her second and third ohUdra 
was under the care of two phygiciana in London, wl 
employed the speculum and caustic frequently duxis 
many months. Three hundred leeches were also i 
externally, by which her strength was greatly reduced 
gradually was restored to health, but relapsed, and-' 
went through the same mode of treatment at intervali 
Last delivery took place six years ago ; since then 1 
been suffering ' from violent sickness and spasm, hysteri 
palpitation of the heart, exhaustion,' and inability to wal 
Mercurial Huppositoriea twice weekly ; oroton oil mbb 
externally. Present state — in a state of great debilit; 
swelling of feet and ankles, palpitation of heart, profij 
leuGorrhosa, unfit for any duty in life ; no disease of uter 
detected. The health of the patient was in time o 
pletely restored by rational coiistiialional treatment." 

6. " Single, age 2-3. Previous history. — 111 durii 
six years, owing, it was supposed, to riding on hon 
back. Catamenia regular, but painful — fr-oqitent desire. 
rdkce tlie bladder ; fits of hysteria ; constant headaol 
' sense of pressure on the top of the brain.' Examia 
with speculum, and caustic Irequeutly applied; viol( 
■ ' ■ =t excitement followed, and immoral habits, wld 
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rendered her miseraHe. Present state - 
uterine disease." 

These cases speak for themselves. 

The remedial treatment of a constitutional 
80 protean as hysteria must neceseaiily vary with the 
ciroumstancea under which it ftrises. If mj theory 
of the unity of the nervous force be correct, and , 
-that the iiiidac local manifestations of that force, 
whether as uterine excitement, nervous palpitation of j 
the heart, or other varieties of nervous functional , 
diBtnrhance, are grouped together under the inapt 1 
ond inexpressive term, hysteria ; then, I say, the 
rational remedial treatment of that disease is fulfilled , 
ty our endeavour to restore the halanve of the nervous , 
force, through searching out those habits which, fre- 
quently arising from the social condition of the indi- 
Tidaal, operate as causes of hysteria. The moral and 
intellectual condition of an iudividual in relation to 
the general course of his, or her, doily Hfe, cannot 
ilte regulated by medicine. 

No twilicinal treatment can reform the ill-regulated 
liabitfi which are apt to induce the hysterical dia- 
8. Its evil origin lies deeper in the depths of 
.tt vicious social education, and in that listless apathy 
mental fallowuess which are engendered by the 
want of some definite pursuit, some object in life. 

The revulsion and reaction — or nervous excitement J 
ijf hysteria — is frequently associated with general do- 
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bilitj QnJ musGuliir irritability, especially of (3a 
urinary bladder ; and iinder these oircmustajiceB, I 
have repeatedly observed tbe Ijeiieficial oiteration of 
tlie compound spirit of sulpburio ether and of otba 
anti'Spasmodics baving an allied cbemieal Gompaudcoi, 
■whicli I have prescribed with baxk. In tho case of 
a married woman under my care, in the hospital, an 
uncontrollable desire to micturate occurred every few 
minutes ; but this vesical irritability subsided under 
tbe above treatment, and when she left the hospital, 
she could retain her urine for the average period. 
I believe the class of anti-spasmodica to which snl- 
phurie ether belongs to be more useful in subduing 
hysterical irritabihty of the bladder, than any other 
of the anti-spaemodics. At the same time we should 
not overlook the advantage to be derived eometmuB 
from preparations of valerian and assafoetida ; the 
latter especially, when used as an enema; or again, 
sometimes the nitrate of silver, sometimes the sul- 
phate of zinc, sometimes the preparations of iron or 
copper, prove useful. 

Sea-bathing is not unlrequently very efficacious ; but 
certain precautions in the use of this remedy should be 
observed. 

It is ueoessary to keep in view the purpose <^ 
bathing, whether in salt or fresh water. Unquefr 
tionably, one intention, that of cleanliness, cannot be 
overlooked ; but immersion produces further results. 
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These results are effected by vai'ious circumstances. 
Firatly, the temperature of the n-ater. The warm 
bath directly etimulates the ekin and excites the 
nircnlation ; yet this effect too frequently issues in 
eshauBtion, and, therefore, is not geuerolly conducive 
to health. The tepid, or rather, the cold bath, may 
also produce exhaustion, but more generally its in- 
fiueDce is refreshing and iuvigorating. These bene- 
ficial results are preceded by temporary pallidity or 
liliMiiesB of the skin, now bloodless and shrivelled. 
The heart, if healthy, soon heatH with renewed vigour, 
and speedily restores the balance of the blood's circu- 
lation, thus producing a general glow, refreshing the 
Jtrength and exhilarating the spirits. Or again, should 
heart labour in vain to restore the general cir- 
Wolation, then a sensation of ehilliness supervenes, 
with prostration of strength, dejection of spirits, and 
hetidaohe ; while, in addition to these symptoms of 

congested brain, bordering on apoplexy, other in- . 
iemal organs also give proof of their being over- 
loaded with hlood, and hence the oppressed breathing, 
paiohanoe the diarrhcea, and other symptoms of a 
alnggish circulation. These evil results of cold bath- 
log, no less than its beneficial effects, are alike 
modified by individual peculiarities of ti-mperanmnt, 

' age, scr, and other circumstances compatible with 
but such peculiarities are all referable to 

liridual powers of reaction after exposure to oold. 
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Till) experience of each individual is, therefore, the best 
guide to bathing ; at the Bame time certain general 
directions should be observed. 

Cold bathing should not be indulged in when a Bsn- 
satioa of chilliness is felt, but rather when the surface 
is wanner than usual, and this condition should be 
promoted by previous exercise if necessary. On the 
other hand, the exhaustion of recent fittigiie, not yH 
repaired hy adegiifile sleep, ia also a condition unfavour- 
able to liealthy reaction. Well do I remember the 
old posting days, when a journey to Hastings or St. 
Leonards was indeed a tedious undertaking ; and I also 
remember the depressing effect of that " dip the first 
thing in the morning " after our late aii'ival over-night. 

Again, the evil effects of bathing on a full stomach ore 
known to every one, but the debility oocasioned by 
proloiifjed fasting is, equally with fatigue, unfavourable 
to healthy reaction. This cireumstance is generally 
overlooked by families in their arrangements at the sea- 
side. The habit of dining, say at 4 p.m., in order to 
enjoy a drive or walk in the cool of the evening, oocosioBa 
too long an interval of fasting until the following 
morning — the period of the day usually selected for 
bathing. Under these circumstances, when bathing ia 
indulged in before breakfast, I have known the usual 
headache, lassitude, and chilliness, prevented by a crust 
of bread and cup of milk. 

So much for one or two general directions concerning 
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tlie iuflvience of bodily condition, on healthy reaction 
after bathing. I would now direct attention to t/iae 
rirtunidanceg which ajfeci the temperature of the sea, and 
tliUB relate to the same desirable result. I need Eoareely 
notice the jteiiod of the r/rar in respect to sea-bathing, 
for it is on]y during a certain period that such bathing 
i» prevalent. During the months of July and August 
the average temperature of the aea varies from 60 to 70 
di^reee Fahrenheit, but that temperature must also vary 
with the period of tlte daij, and is, moreover, influenced 
by tlif tbb and flow of the tide. At high water, say 3 
or 4 P.M., the temperature of the sea is from 10 to 13 
>e8 Fahrenheit above that at low water, say 8 ^p.m. 
This difference of temperature is due to the sun — in 
fine weather — having heated the sand at low water, 
which gives out its heat during the returning flow of 
tlie tide. Those who are susceptible of taking cold 
■hould, therefore, not select an undercHff situation unless 
exposed to the early sun. Moreover, they should choose 
Bandy shore, aud wait tuitil that period of the day 
rhen the returaing tide has been long hiated by the 
aou, and warmed idso by the surface of heated saud. 
With these precautions, those who have hitherto suffered 
from headache and lassitude after ordinary bathing, may 
etyoy an almost tepid bath. This convenience, resulting 
fenn situation, may he found at Hastings and St, 
Leonards, Eastbourne, Brighton, Eamsgute, Margate, and 
other watering-places along our Bouthem coast. 
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water moie sorelj and speedily causes reaction and glow, 
and can, therefore, be indulged in for a longer period 
without exhaustion than fresh-water tathing. This dif- 
B is due to the stimulating properties of sea-water, 
■nd herein resides the only circumstance peculiar to 
Ma-bathing. In all other respects the same advantages 
.may be derived from fresh-water, but sea-bathing is 
more stimulating, refreshing, and bracing ; nor can 
these beneficial effects he produced by any artificial 
aolution of salts in water. Sea-water, moreover, eva- 
foratss more slowly, and hence the well-known fact of 
" not taking cold " so readily after sea-bathing. But 
mother result is apt to ensue, equally imcomfortoble, 
not equally injuriotis, I allude to dryness of the 
skin with general feverishness. To obviate this ob- 
ioction, I would suggest that each batliing-maehine 
ihoold be furnished ^vith a bucket of fresh water, and 
Oat on emerging from the sea, and while yet on the 
of the machine, this water should be used to 
! the head and face more especially, of the Bohue 
matter, which, otherwise remaining, would dry upon tlie 
Nor should the hair, in bathing, be kept dry or 
|nit«cted by any kind of cap. The headlong plunge, 
much insisted on by some, is not essential to 
althy reaction, and is, indeed, actually conducive to 
llMdache and lassitude subsequently. The bather should 
[DOniptly enter the water and immerse the chest, to I 
prevent spasmodic breathing, as soon as possible, and 
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the head be dipped immediately once or twice, to 
prevent cerebral congestion. The period for remaining 
in the water, I have already spoken of, and all other 
admonitiona can be gathered from my previoua remai^ 

Any one of the foregoing remedies having foiled, 
we may succeed with another ; and hysteria mcpre 
frequently yieldfl under a succession of remedial o^eut!^ 
coupled with social treatment. 

Pfecctifive Treatment. — la entirely non-medioinn^ 
social causes lying at the root of the disease. Fte- 
ventive measures consist in their anticipation, by tiie 
substitution of the opposite hygienic conditions of lifa. 
The experience of a late distinguished surgeon is here 
to the point, and an expression, I doubt not, of pro- 
fessional experience generally. You can render — 
observes Sir B. Brodie* — no more essential service to 
the more affluent classes of society than by availing 
yourselves of every opportunity of explaining to those 
among them who are parents how much the ordinary 
system of education tends to engender the dispoaiticnt 
to these diseases — "nervous affections" — among their 
female children. If you woiild go farther, so as to 
make them imderstand in what their error consist*; 
what they ouglit to do, and what they ought to leaTs 
undone, you need only point out the difference betweW 
the plans usually pursued in the bringing up of tiia 
two sexes. The boys are sent at an early age to 
• " Local Ifsrvoua Affections," 1837. 



PBEVE5T1TB TREATMEST. 



■51 



ihool, where a, large portion Of their time is passed 

1 taking exercise in tlie open air ; while their sisters 

1 confined to heated rooms, taking little exercise out 

' doors, and often none at all, except in a carriage. 

hen, for the most partj the latter spend much more 

' their time in actual study than the former. The 

ind is over-educated at the expense of the physical 

ruoture, and, after all, with little advantage to the 

ind itself ; for who can doubt that the principal 

3:geot of this part of education ought to be, not so 

moh to fill the mind with knowledge, as to tmiit it to 

right exercise of its intellectual and moral faculties, 

that, other things being the same, this is more 

Bily accomplished in those whose animal functions are 

eserved in a healthy state, than it is in others ? 

What, then, ia the rational, remedial, and preventive 

reatment of hysteria, and, therefore, of one very 

)quent constitutional cause of the irritable bladder ? 

Anthology suggests the answer — Certainly not the rash, 

epeated, and demoralizing inti'oduction of a speculum 

B look after what ? " a prominent spot of varying size " 

^*' a something raised " — " an abrasion," or " erosion ?" 

Certainly not the indolent indulgence of a sofa-life, 

3fo; nor yet a round of fashionable excitement; but the 

^ and daily occupation of the mind and heart witli 

:Kinethii)g better than mere passing circumstances : the 

funuit of some object in life worthy of a rational and 

iwponsible being — the natural fulfilment of the instinctive 



feelings — a timely and 'well-assorted marriage — in fin^ 
the cquahle adjustmenl of every endowment of the nervoU 
ByBtem — intelleotual, moral, and physical. To this end, 
the resources of medicine may oonduce, hut cannot ocHtt- 
pensate for the want of those social requirementa to 
which I have alluded. 

Cerebral and Mental Diseascn. — Sympathy between the 
hladder and the brain, through the agency of the nervous 
system, may he ohserved occasionally in certain cerebral 
conditions. " An elderly man, for example, complains of 
frecinent attacks of giddiness. Sometimes in walking his 
head turns round, so that he is in danger of falling, and 
this symptom probably arises from an altered stmoture 
of the arteries of the brain, causing an imperfect state 
of the oerebra! circulation. This state of things is some- 
times attended with an irritable condition of the bladder; 
and although the urine is of a healthy quality, and the 
bladder itself is free from disease, the patient is tormented 
by a constant mictmition, voiding hia urine without pain, 
but at short intervals, and in small quantities at a time."* 

This disease is, perhaps, incurable ; but, as Sir Ben- 
jamin Brodie truly remarks, by correct diagnosis we 
may avoid useless remedies. 

The sympathy between the urinary bladder and tiw 
brain is illustrated, occasionally, by the inHuenoe flf 
certain mpiital mnladks ; but although I have met witli 

• LoetuTBB on tlie " DiaeaHOS of tie Uriiiiiry Organs." Sir B. C. 
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any remarkable and interesting cases of this kind, the 
iportance of the subject in relation to the physiology 
id pathology of the brain demands oonsideiation beyond 
e limita of this treatise. 



PKEGNANCV MISMANAGED. 

Having now considered those con&titutioual condi- 
tions, as they originate in the habits of society, of 
Vhich irritability of the bladder is one very frequent 
ind tronblesome result, we approach the consideration 
the local causes of tltis functional disturbance. 
Ebere is one cause, hoivever, which although of direct 
operation on the bladder, is yet so constantly 
I result of habitual self-neglect as to demand our 
attention. I allude to the mismanagement of 
■nanoy. When conception commences, the ordi- 
r ftinotions of the uterus undergo a very remarkable 
Menstruation ceases as pregnancy begins, 
the moment of conception the uterus gives 
ing to every part of the body of the changes wliich 
I going on \vithin itself. At all times a vascular 
^and plentifully supplied with nerves, the gravid 
more vascular, and, perhaps, its nerves 
and possessing these vital endowments, the 
I oommunicates through the vascular and nervous 
with organs most distantly removed from its 




54 THE IBEITABLB BLADDER. 

own locality. A slight rigor, or a feeling of iamtnesB, 
may te the earliest constitutional sj'mptom of preg- 
nancy ; or a slight febrile paroxysm may ensue. Very 
Boon the whole hody responds to the vital acti^'ity of 
the uterus. So all-pervading ai'e the nervous endow- 
ments of the gravid uterus, that in this respect it may- 
be regarded as almost a second brain, influencing and 
regulating the most distant organs during the whole 
period of pregnancy. Headache frequently Bupervenes. 
The natural temper and disposition of the woman may 
lie altogether changed. The gentle and subdued may 
become irritable, and the melancholy become cheerfnl. 
Severe pains dart about the body, now afTecting d 
single tooth, which may not he decayed, and anon 
settling for a time in the ear and face, or shooting 
through the breasts. The heart not unfrequently pal- 
pitates and distresses, while a troublesome spasmodic 
coiigb denotes tlie sympathy of the respiratory organs. 
Yery shortly the digestive organs sympathize. The 
most extraordinary perversions of taste may occur, with 
a desire for cheese, pickles, or even for chalk and other 
tmnatural substances. The mouth may overflow with 
saliva, and the well-known nausea and morning- sickness 
of pregnancy prove the intimate sjTnpathy of the 
stomach. No less are the intestines engaged, for a 
trouhlesome and perohance dangerous diarrhtna may 
set in. And, lastly, though not in the order of oooui^ 
rence, iiicesmnt irritabiliti/ of the tirinarff bladder. 
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Thus every portion of the body responds more or 
les9 in turn to the influence of the gravid uterus, 
although its agency varies in different women. But 
die natural irritability of nearly every organ during 
pregnancy may obviously be regulated, if not sub- 
dued, by excluding those who are nervous and weak 
from undue participation in the pleasures, or even 
tbe ordinary duties of life. Best and seclusion from 
•ociety as pregnancy advances, will do much to 
mtrol many unpleasant symptoms, which medicine 
in in no way remove, or even mitigate. The 
ment of pregnancy is, therefore, a question 
©f much interest, and of direct applicability to the 
ireatment of many cases of irritable bladder. Its 
Importance in relation to this condition should, how- 
be estimated by the obstinate constipation which 
is apt to occur during pregnancy, and I shall com- 
mence the next Section by a few remarks on this 
:irery frequent local cause of the irritable bladder. 



SECTION 11. 



LtoCAL CAUSES OF IRRITABLE ELADDEB, AND 1 

TREATMENT. 



HABITTJAI. CONSTIPATION AND DISEASES OP THE RI 

— H.XMOHRH()IDS, EXTEKNAL, INTERNAL WITH PRO- 
LAPSUa RFXTI — OI.CER OF RECTUM, FISSrRE DI ASO 
— INFLAMMATION OF RECTUM — STRICTUKE, FIBROUS, 
CANCEROUS — ABSCESS ABOUT RECTUM — FISTULA IN 
AKO-^DISPLACEMENTS AND DISEASES OF THE UTERUS 

AND VAGINA STRICTURE OF THE URETHRA 

ENLARGED PROSTATE HTPERTROPHY OF THE 

BLADDER — CANCER STONE IN THE BLADDER 

CYSTITIS, ACUTE AND CHRONIC — GONORRH(EA. 

SaUtual Conatiyation. — My own professional experience 
of the middle, and occasionally of the upper classes 
of society, convinces me that the error of habitual 
constipation from neglect of the sTiggestions of nature 
is still one of very frequent ocourrenee. False 
delicacy too often overrules the laws of nature in 
respect to the ahine evacuations, and torpidity of 
the bowels ensues from habitual inattention to her 
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dictates. Tlie result ia obvioias. The bowels being 
loaded with feoulent matter endeavour in vain 
expel their contents. Hence they accumulate near the 
outlet of the rectum ; the fluid portion of Buch matter ' 

absorbed, and direct irritation of the adjacent 
bladder ia apt to ar^se from preeanre of the hard, dry, 
and impacted mass. 

This result is more likely to occur during preg- 
n&noy. As the gravid uterus enlarges and encroaches > 
on the capacity of the bladder and rectum, between 
vhioh it intervenes, less space remains to aocc 
date amy acciimulation of ffecea in the rectum. Sudi 
an accumulation frequently oecura during pregnimcy, 
even although the bowels may apparently be reheved 
day by day ; and therefore constipation and irritability j 
of the bladder are frequent concomitants of pregnancy. 
Due attention to the suggestions of nature, aided by 
mild laxative medicines, such as castor-oil, will do 
much to relieve this troublesome local affection, and to 
j^epare the way for a safe and easy deUvery at the 
proper time of birth. 

The use of the lavement has been daily resorted to 
coses of rectal constipation ; but the tone of the , 
bowels is eventually unpaired by the repeated adc 
of this practice. In certain cases of habitual constipa- i 
■tioii it may prove necessary and uaeful, for we can 
■oaioely hope to regulate the bowels by medicine when 
MmtipEttion ia due to torpidity of the rectum. The 
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injection of a little cold water occasionally will often 
give the desired relief. TLe local irritation at once 
subsides, and the mental depression, which may have 
been siuoidal, parses away as a morning mist disperses 
before the rising sun. The following anecdote is re- 
corded of Voltaire: — "An English gentleman of fortune 
had been sitting many hours with this great wit and 
censurer of human character. Their discourse related 
chiefly to the depravity of human nature, tyranny and 
oppression of kings, poverty, wretchedness, and iii»- 
fortime, the pain of disease, particularly the gont, 
gravel, and stone. They worked themselves up to such 
a pitch of imaginary e^'ils, that they proposed next 
morning to commit suicide together. The Englishman, 
firm to his resolution, rose, and expected Voltaire to 
perform his promise, to whom the genius rephed, ' Ah ! 
monsieur, pardonnez moi, j'ai bien dormi, mon lave- 
ment a bien opere, et le soleil est tout- Jl-f ait clair 
aujourd'hui.' "• BjTon said that a dose of salts was 
more exhilarating than a bottle of champagne ; and in 
one of his letters, " I am stiffering from what my 
physician terms ' gastric irritation,' and my spirits are 
sadly depressed. I have taken a brisk cafhartie, and 
to-morrow ' Eichard will be himself again.' " 

The local results of constipation of the rectimi are 

illustrated, not only by irritability of the adjacent 

bladder, but also by irritation of the uterus ; and I 

• " The Anatomj of Suicide." By ForbeB Winalow, M.D. 
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have seen cases of leucorrhcea and hysterical symptomB 
■which were aggravated hy this form of oonatipation, if 
indeed they were not entirely due to that cause. 

Certain diseases of the rectum may likewise cause 
irritability of the bladder. 

Mrejiiorrhoiils, Exteriinl, or Inteynal with Prolapsm 
Secti, may be accompanied by much pain about the 
neck of the bladder, with a frequent deBire to pass 
water. I have almost invariably found the following 
laxative of great service in this distressing condition : — 
Equal parts of the bitartrate of potash and powdered 
mlphur, mixed with honey, sufficient in quantity to 

nn the oousistenoe of an electuary. 

One teaspoonful may be taken every night, if neces- 
sary; and its beneficial effect aided by the topical 
application of the Goulard lotion, or by the use of 
the nnguentum GaUie. 

Medicinal treatment having failed, piles may be re- 
moved by excision, ligature, or cauterization.* 

Irritability of the bladder is occasionally produced by 
nicer of the rectum, just within the sphincter, or by 
^wwre of the nn>i«. Either form of ulceration affecting 
the mucous membrane may be scarcely visible es:- 
tem^y; but the local irritation and acute pain will 

The Pathology and TKatioent of DUeaaes of the Rectum and of the 
Oenito-Urinary Organs — here viewed only in their oauaatire relation to 
irritability — are fully deBcribcd in the author's "Science and 
ftwtioe of Surnerj," 



to the Burgeon the propriety of makiug a 
furtlier examination, and thus lead to the discovery of 
the rsal source of miscliief. Recent ulceration, and of 
slight extent, may eometiraes be healed by stimulant 
applications, as stick nitrate of silver, taking care to 
touch the spot exactly and with a decided twirl 
of the pencil ; fissured anuB, in like manner, by draw- 
ing the caustic point along the crack, so as to fairly 
touch the bottom of the angle. This must he followed 
hy an anodyne suppository to allay pain, regulation 
of the bowels hy caator oil, and scrupulous attention 
to cleanliness, to remove any source of irritation. 

Old-standing and more extensive ulceration, or a con- 
firmed fissure, can be cured only hy section of the 
muooia membrane, by introducing a blunt-pointed his- 
towcy, guarded hy the finger, and drawing the blade 
downwards and outwards steadily along the centre of 
the ulcer or bottom of the fissure, to the depth of 
about the eighth of an inch. A strip of oiled lint 
is then laid in the wound for a day or two. The 
only preparation for this simple proceeding is a 
thorough evacuation of the bowels, and the only after 
treatment an opiate, followed by a dose of castor oil 
in two or three days. The result is almost instan- 
taneous relief, and a permanent cure. 

Inflammation, with or without ulceration of the 
rectum, may occasion irritability of the bladder; and 
stricture of the bowel — fibrous or cancerous — diaoovered 
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by rectal examination mth the finger, may torment 
the sufferer with the most distressing' desire to void 
[ the last drop of urine. 

This symptom seemB partly due to faacal accumula- 
I Hon in the rectum, but principally to the irritation 
I orifliiig from the diseased bowel, and especially, there- 
[ fore, when the stricture is malignant. 

Either form of stricture presents to the touch its 
I own diagnostic peculiarities ; the fibrous being more 
I limited in extent, sometimes annular, or semi-lunar ; 
I vhereas the cancerous is usually more extensive, and 
I has an in-egular uodidoted surface, with cartilaginous 
I induration, — if scirrhous, or Hie a Eoffc cushion, — if 
moephaloid cancer. In the ulcerative stage, the finger 
ia withdrawn covered with bloody, slimy mucus, or 
I purulent discharge. Frequent constipation, with strain- 
ling efforts in defecation, and the passage of scanty, 
I narrowed, and figured or lumpy faiees, are s3Tnptoma 
I Common to both forms of stricture; but eoalding pain, 
I like the passage of molten lead, is distinctive of can- 
leerous stricture, and in its ulcerative stage. Dilatation 
R the principle of treatment, hut bougies must he used 
IVith great caution with regard to the course and 
ftdiee&Bed state of the canal, lest the howel he injured. 
Lastly, abscess in the neighbourhood of the reotura, 
I for instance in the ischia-rectal fossa, or between 
prostate and rectum, verj- constantly produces 
l&equent and difficult micturition. 



An aUcestt about tlie rectum aliould be opened freely 
and at an early period. But tbe skiu around the 
anu3 may be so thick and brawuy as to disguise 
the usual character of an abscess, and disarm all 
suspicion that suppuration has commenced. Moreover, 
as suppuration proceeds, the matter may find its way 
backward and upward, along the bowel, for a con- 
Bidcrable distance, rather than point towards the un- 
yielding skin. When, therefore, at any spot the 
sHghtest fliictualion is perceptible, then and there 
should a bistoury be entered, and the opening freely 
enlarged, if matter is discoyered. I think that by 
this active precaution I have, in many instances, at 
the Hospital and elsewhere, prevented a worse result. 
For, when on abscess in the neighbourhood of the 
anus has burst spontaneously, it may contract and 
partially close up, leaving a narrow channel which 
opens either externally — at some spot in the vicinity 
of tbe anus, or internally— into the bowel, or com- 
municates both externally and internally, constituting 
a complete fistula in auo. Either of these conditions 
is accorapauied by a constant fetid purulent dis- 
charge, with much pain, irritation, and misery, whiot 
imdermine the general health. 

The introduction of a probe, or director, through 
the external opening in the skin, will guide to the 
internal opening, should it exist, or to a spot where 
the bowel is thin and about to give way. Then the 
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forefinger of the other hand is introduced into the 
tectum until it rests upon the point of the director. 
A curved, sharp-pointed bistoury is introduced through 
the external orifice of the fistula, along the groove of 
:the director, until it touches the finger in the rectum, 
when the sinna should be freely laid open into the 
bowel, and afterwards dressed and healed from the 
'bottom. If more than one sinus exists, similar proeeed- 
inga are necessary. This operation will alone in- 
radical cure, but requires some caution in its 
■performance. 

The introduction of a sharp- pointed and cutting 
instrument along a fistula in ano is attended with 
some risk. Percival Pott said, truly, that "in all 
lohirurgic operations the instrument made use of cannot 
fee too simple, nor too keen, and, if possible, should 
never be out of the sight, or the direction of the 
'finger, of the operator ; and whenever it is (as must 
iBometimes necessarily be the case), it is liable to 
some degree of uncertainty;" but the fistula-knife, 
jif pointed and bo keen, may pass out of the ainua 
-towards the bowel, or even towards tho bladder. I 

not say that such a catastrophe will happen in , 
the hands of an experienced surgeon; but I do eay, 
that the ordinary bistoury in use is not adapted, by 
Ha construction, for the operation for fistula in ano. 
tCbis is specially the case, if the fistula be long, narrow, 
I tortuous. Having myself experienced some incon- 



venienoe in the ubo of a pointed bistoury wiS 
unprateoted Wade, I some years since invented a i 
ceakd knife,* wliicli has the appearanoe of an oidinory 
director, with the handle of a scalpel, Thi» director 
is passed through the fistula into the bowel whan, 
by touching a button on the back of the handle, tiie 
instrument is fhon converted into a knife, having a 
sharp point, which can be passed through the bowel, 
if tlie fisttila be incomplete ; and the operatioa finished 
in the usual manner. Thus, also, the previous intro- 
duction of first a director, and then a bistoury, is 
rendered unnecessary. The operation ia begun and 
completed with but one instrument, by a more simple, 
speedy, and safe operation. 

This concealed fistula hnfe — when made of a smaller 
size — I have found very useful in cases of ulcer of 
the rectum, or of fissured anus; also in phymosia, by 
siiuply passing it under the foreskin, which is then 
drawn back with one hand as the instrument is with- 
drawn by the other. I may mention that in many 
cases of phymosis it is unnecessary to divide the whole 
thickness of the prepuce. If the under thin skin only 
ia divided, the prepuce may frequently be drawn back 
without dividing the outer more sensitive skin. The 
retracted foreskin should then be enrolled in a slip 
of wet lint ; no sutures are required, and tliis more 

■ Ciitflloyiic of Surgical Inetnuuents, &o. Uluatrated. MiHrrra. WeiBi". 




Kniple operation is attended with 1 
I pain and eventual disfigurenient. 
A modifiijation of tbe same instni 
OBeful as a guarded henna knife for \ 
fltricture of hernia. 

I may here mention that I cannot coinoids in the 
atatemeut advanced hy M. Eibes in 1820, and pre- 
\iouBlj-, I heheve, hy Sahatier, that the inner opening 
K^ fistuhi in ano is never higher up in the bowel than 
jfive or six lines fronf the anus. This view is supported 
T Sir B. Brodie, who says, " The inner orifice ie, 
heheve, always situated immediately above the 
Q)hiiioter inusele, just the part where the fa>ce8 are 
iable to be stopped, and where an uloer is most litely 
I extend through both the tunics." The equally high 
nithority of Mr. Synie, and the special observations of 
Bushe, of New Tork, tend to the same eonolu- 
l ; but Mr. Curhng disproves the statement of M. 
^ibes, and although Mr. (iua.in does not take up 
I question in bis ohnioal lectures on Diseases of 
I Rectum, yet the facts there adduced are equally 
^>posed. In Case 29 of the lectures referred to, the 
mer opening of the fistula was more than two inches 
I the rectum, and it was situated equally high up in 
186 32. I would add, that I once operated on a 
m, in the hospital, for complete fistula, the inner 
rifioe of which was three inches from the anus ; and 
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'in that eaae I also removed a portion of dead bone 
from the tuberOBity of the right ischium, after which 
the patient recovered. 

DISPLACEMEKT AND DISEASES OF THE OTEKUS 
AND VAGINA 

might readily be Bupposed to distnrb the function of 
the bladder. The contiguity of the uterus and bladder, 
and the vascular and nervous connexion subsisting 
between these organs, and the rectum, will fully ex- 
plain their mutual sympathy. Displ-acetnertls of the 
uterus and vagina operate mechanically. Prolapsus 
vaginae pulls down the bladder, and thus inducea irri- 
tability, or perhaps incontinence ; and prolapsus uteri 
operates in a Bimilar manner, and at a Tery early 
period of such displacement, before the position of 
the bladder is altered. Among Diseases, acute inflam- 
mation of the uterus is noticed by Dr. H, Bennet 
tts a local cause of vesical irritability ; and cancer and 
fibrous tumours of the uterus have a similar effect on 
the bladder. 

STRICTURE OF THE URETHRA. 

Sfricture of (he urethra is a well-known local cause 
of vesical irritability. Among the advanced Bymptoma 
of this disease, there is none so constant, painful, and 
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distressing as the frequent and uua vailing efforts to 
relieve the bladder. The nriae now dribbles or drops, 
and never flows in a Ml and unbroken stream. Each 
of mictiirition ib imperfect, and the bladder is never 
emptied. As constantly does that organ contract, and 
endeavour to evacuate its contents. The "muscular 
coat " of the bladder gradually strengthens and thickens, 
in order to oompensate, if possible, for the extra force 
now required to eject the urine through the strictured 
urethra; and as this thickening proceeds, the capacity 
of the bladder is proportionably diminished, less urine 
can be retained, and micturition must, therefore, be 
more frequent. The bladder is irritable, owing to its 
diminished capacity, and thus the pathology of atrio- 
tnre with vesical irritability is partly a hydraulic ques- 
tion. The reservoir of urine is drawn off, perhaps, 
more effectually as occasion may require during the 
watchful hours of day, and during that period the 
desixe to pass water may, therefore, be less urgent 
and distressing ; but, at night, when exhaustion would 
isvite to rest, the sleepier irritability of the bladder 
repeatedly arouses the sufferer from his temporary 
doze. In vain he tries, by every conceivable ■ 
of posture which instinctive feeling may sugg 
Boek repose. His bladder still torments him, and the 
night is passed in restless efforts to obtain relief. The 
moBt easy position in Buoh a ca.se is the recumbent, ' 
■with the buttocks raised. By tlds adjustment, the I 
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urine is thrown baok from the more aenaitive portion 
of the bladder on to a part leas acutely irritable. 

Spdwwdic stricture may occur at any portion of the 
urethra from contraction of the involuntary mosouIaT 
fibrea which encircle it throughout its course ; or lie 
membranous portion of the urethra may he constricted 
by spasmodic action of the compreasor urethrie muade, 
which acta aa a sphincter on this portion of the passage. 
In such cases, the urine is frequently very acid, and 
that is the direct eaiase of irritation. The indulgence 
over-night of acid wines, punch, food containing peppers 
of various kinds, or other stimidating condiments, may 
be followed next morning hy an attack of epFismodic 
stricture, which, unKke the permanent stricture already 
noticed, is only of temporary duration, and after a 
while suhaides; or a spasmodic attack may be super- 
added to, and aggravate, the results of permanent strie- 
tuTC. In either case the temporary spasm is frequently 
due to irregularities of diet, and such as occur more 
especially among the affluent classes of society. Hence 
the constant association of a gouty condition with this 
form of stricture. 

The restrainta of aooiety may almost compel an in- 
dividual to postpone the act of micttirition far beyond 
the time when desire is urgent, and this retention of 
urine, itaelf, perhaps, highly acid and irritating, will 
favour the occurrence of spasmodic stricture. The en- 
joyment of convi'V'ial life may thus end in muoh suffer- 
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ing and distress. Nor should the influence of outdoor 
amusements be forgotten. Itough riding on horseback 
— OS, for instance, across a ploughed country — may ao 
bruise the urethral passage as to uiduce Bpasmodio 
stricture. The experience of most surgeons will remind 
them of many instances of this kind — among those 
who go down for the hunting soaaon, or those, per- 
haps, who, being unaocuatomed to horse exercise, are 
wont to attempt the sports of the field. TJuder these 
circumstances, spasmodio stricture may occur. But the 
pieture may be reversed, and among the poor and the 
destitute who throng our hospitals, thia condition is 
of daily occurrence during the whiter months. The 
combined efi'eets of cold and exhaustion drive many 
a homeless wanderer to seek relief at an hoapital 
daring the early hours of our winter mominga. 

Lastly, spasm of the urethra may be due to certain 
mental conditions, which operate through the nervous 
system; and Sir A. Cooper notices in thia respect the 
influence of anxiety and over-study as causes of stric- 
ture. 

InJUimmation of the urethral mucous membrane may 
oooaaion a species of temporary stricture. Thia condi- 
tion may be the restdt of gononhcea when retrooedent, 
or suppressed by the use of injections, during the in- 
flammatory stage; and that frequent cause of in&am- 
ntatoiy stricture may be aided by the inconsiderate 
of alcoholic liquors and a stimulating diet. In 
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sucli cases, I have obaerved tlie penis to be turgid Knd 
erectile, and the urethra bleeds freely on the introduc- 
tioD of even a moderate- sized catheter. The urethra 
is acutely eensitive, and intense scalding is felt on 
passing water, which is shot out at short intervals from 
the now irritable bladder. In all these respects, the 
symptoms of inflammatory stricture, bo called, contraet 
with those produced by spasm. 

The treatment of gonorrhcea ia noticed at page 80. 

The relief of stricture — whether organic, spasmodic, 
or inflammatory — will relieve the concomitant irrita- 
bility of the bladder. 

The first-named variety of stricture yields most suo- 
cessfully to gradual dilatation ; at the some time, the 
instruments of Mr. T. H. "WakJey will be found useful 
in certain cases of very tight stricture, through which 
"the director" having been introduced with, perhaps, 
considerable diiEeuIty, we are then too happy to retain 
this guide to the bladder, rather than, by withdrawing 
the instrument, have again to encounter the obstacles 
and false passages which perchance first opposed its 
introduction. It is all very well to say that if an 
urethra he pervious, an instrument which has been 
passed once may be re-introduced ; but that ia not the 
question. The instniment has been passed with, per- 
haps, considerable difficulty, and the re -introduction of 
one of larger size may, therefore, be scarcely practicable. 




In Buch a case, we may, I think, gladly avail ourselves 
of the advantage gained by Mr. "Wakley's director and 
eeries of iiiBtmments. The operation of "splitting," as 
performed with Mr. Holt's dilator, ia likely to entirely 
supersede this or any other method of iiniiwdiate and 
forcihk dilatation. 

Cauterization is unwarrantable as a method of treating 
any purely organic stricture. Division of a stricture 
is a resource which eompriaes — internal urethrotomy, 
or external urethrotomy, usually perinseal section. 

All these modes of treatment for the cure of organio 
orethral strictm-e are fully described, compared and 
estimated, in my work on Surgery (Science and 
Practice), 

In the event of spasmodic stricture, repeated at- 
tempts to introduce a catheter are unwarrantable. The 
Bpasm is more likely to yield under the influence of 
a warm, bath, coupled perhaps with a draught con- 
taining ten minims of Eattley's sedative. I have used 
a drachm or more of the compound tincture of cam- 
phor with advantage. Chloroform, cautiously adminis- 
tered, has relaxed the spasm. I have not seen much 
good result from the use of suppositories. The bene- 
ficial effect of the warm bath and of antispasmodics 
is most obvious in oases of spasm after exposure to 
cold ; but should the gouty diathesis of the indi^'idual 
or the history of the case point to acidity of the urine. 
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then tlie use of alkalies and other measurea will at 
dace Buggeat theniBelves. 

The inflammatory stricture, so oalled, wMoh fellows 
suppressed gonorrhoDa ■will subside on the reappearanoe 
of the discharge, and I haye often recommended the 
glans penis to be enclosed in a poultice, and haye 
found thia simple remedy successful. 

DISEASES OF THE PK05TATE GLAND. 

The prostate gland may heoome enlarged, 
duoQ irritahility of the bladder. The more 
form of chronic hypertrophy, unaecompanied by any 
obvious change of structure of the gland, ia that to 
which I now refer. The commencement of this con- 
dition, so common ia advanced life, is often very in- 
sidious. The prostate may have enlarged considerably 
without interfering with the act of micturition. Months, 
or perhaps years, may elapse before any inconvenience 
arrests attention. At length some delay — not to say 
diiBculty — in passing water is experienced. The deeire 
to micturate is more frequent, if not painful. Pain 
is often felt in the glans penis ; but this symptom, 
unlike the pain from stone in the bladder, ia not more 
acute after micturition. But each act is felt to be in- 
complete and ia unsatisfactory. A man may have long 
suffered from these symptoms, and if, when exionined, 
the finger he passed up the bowel, his enlarged pros- 
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tate will be readily detected, and ty tilting upwards 
and forwards the base of tlie bladder, more uriue may 
1)6 expelled. 

Pathology suppliea the true explanation of all theee 
■Bymptoms. The enlarged prostate projects upwards 
into the bladder (sometimes backwards towards the 
rectum), and urine accumulates behind the prostate. 
The bladder is never emptied below the level of the 
prostate. If, therefore, the lower fundus of the 
luladder be tilted forward by the finger, or by altered 
jKisture, and a catheter introduced, a pint- or more of 
arine may be drawn off from a reservoir which had 
■pparently been drained. Then the bladder gradually 
fills again ; but not until the urine rises above the 
level of the prostate, can the act of micturition occur. 
The surplus "overflow" passes off, when the bladder 
ia eufficiently distended to obey its own contraction, 
and the straining compression of the abdominal muscles 
to overcome the resistance offered by the enlarged 
prostate . 

The progress and closing scene of this disease are 
rimilar to the history of retention from strieture. The 
qDOttBonlar coat of the bladder thickens and projects 
iavwdly, in the form of large muscular bands, 
which the mucous membrane protrudes ex- 
lly, and becomes sacculated under the constant 
of urine. Congestion of the muoous mem- 
its colour changes to a grej-ish slate 
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hue, and blood, viscid muooB, or purulent matter, is 
voided with the lu'ine, which is now alkalijie and 
fcetid. The haokward pressure of urine dietendB, and 
eventuaUj dilates, the ureters; while the suhstanoe 
of the kidneys tecomeB atrophied ; and suppressed 
secretion of urine, retention of urea in the blood, 
coma and death, terminate the patient's sufferings. 

But little can be done to cure — much to alleviate — 
the symptomB of enlarged prostate. The hydraulic re- 
Kults, as I would term them, and concomitant vesical 
irritability, -may be relieved by drawing off the urine, 
as occasion requires. The prostatie cotheter should be 
full-sized, longer, and more curved than the ordinaiy 
catheter ; for these peculiarities of construction are 
necessary to adapt that instrument to the alteration 
of the urethra in respect to its length and direction, 
produced hy the enlarged prostate ; but the proetatio 
catheter usually sold in the shops is, I think, rather 
a caricature of what is reijuired. If the patient be 
taught to introduce a catheter somewhat longer and 
more curved than the instrument used for ordinaiy 
stricture, he may Uve on for some years in com- 
parative ease and comfort. The medicinal treatment 
which will aid this happy quietude I shall notice in 
connexion with inflammation of the bladder. The 
afficienoy of such treatment will depend on the stage 
of the disease. When structural changes of the bladder 
and kidneys have ensued, the beneficial operation of all 
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medicinal agents ■will obvioiiBly be impaired. No 
mode of treatment at present known can repair the 
atmctural degeneration of the kidneys; nor can hyper- 
trophy (overgrowth) of the bladder be reduced. This 
leads me to make a few remarks on the latter con- 
dition. 
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Sypertrophii of the bladder may be the result of an 
enlarged prostate, of stricture, or, indeed, if any condi- 
tion which induces habitual retention of urine, or by 
interfering with its free evacuation as occasion may 
jqture, overtaxes the contractile power of the bladder. 
Ite muscular coat ia, therefore, the portion chiefly afl'ected, 
lud eventually becomes hypertrophied — a change which 
my muscular tissue would undergo by habitual over- 
No other structural change may accompany 
1 oondition; but the bladder is over-irritable, owing 
[to its diminished oapaaty, and cannot, therefore, retain 
3nta for the average period. Micturition is 
I frequent, 
This functional activity should be diatinguiahed from 
ineontinence arising from weakness of the neck of the 
bladder, and possibly connected with structural disease 
■ malformation — a condition in which the urine drib- 
les away continuously, and is not shot out at short 
tftn'ols, as from the bladder when irritable. I have 
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already noticed the distinction between overflow and 
complete retention of urine. The former term denotes 
the regorgeineiit of French authors, and indicates partial 
retention. 

It is of great practical importance to bear in mind 
the pathological distinction hetween, and Bigoificanoe 
of, these various morbid conditions — ^retention of urine, 
occasional overflow, dribbling incontinence, and frequent 
micturition from vesical irritability. 

The latter perversion of function has been traced 
iu the foregoing pages to the influence of certain 
constitutional causes, which operate either through the 
medium of the blood's circulation, or through the 
nervous system ; and also to many varieties of local 
disease which occur in the neighbourhood of the 
bladdra; hut organic diseases of the bladder itself are, 
moreover, occasional causes of irritability. Certain sup- 
plemental growths, whether benign or malignant, may 
invade the proper structure of the bladder, and occa- 
sion irritability. 

Cancer, generally the soft variety, must thus excite 
more frequent and painful mioturition. The pain, at 
first endurable, and referred to the loins, hips, or lower 
part of the belly, increases in severity, but is scarcely 
ever lancinating. The urine is ejected, perhaps, every 
few minutes, and as ulceration of the bladder ensues, 
is expelled with sweating agony. The semen may be 
emitted, and the contents of the bowels evacuated, or 
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tile bowel itself protruded, during this writliing effort 
to strain off the last few drops of urine. Profuse 
moirhage ofteu accompanies or follows the act of 
inicturition ; or the urine may he hloody, alkaline, 
.fictid, and purulent, and cancer-cells he seen under the 
lUicToscope. All these suspicions aymptonis are ooiroho- 
nted hy the discovery of a solid tumour at the lower 
part of the ahdomen ; hut is such tumour mahgnant 
: benign ? Constitutional s)Tnptoms cannot, I think, 
■decide this question ; for although the general health 
taaj break down under sleepless suffering, yet the 
peculiar cncfieria of cancer is rarely present, even at 
. advanced stage of this diseaBe, when affecting the 
'tindder. The microBcope and the general severity of 
&» blftdder-symptoms will, perhaps, determine our dia- 
Tery Kttle cau be done in the way of curative 
Inatment ; hut the tormentiug irritahility can be some- 
iritai allayed hy measures which will bo more conve- 
jpiently noticed in the sequel. 

Stone. — No less frequent and intolerable is the desire 
> Toid urine, which announces the presence of stone 
ila the bladder. The vesical irritability and straining 
'tfbrt are most painful after each oft-recurring oet of 
rmictiiritioa ; for as the nrine runs off, the stone is 
. down, and settles on the more sensitive neok 
[ His bladder. The least movement of the body ia 
ow oommunioated to the stone, which rolls about with 
TCiy change of posture. Personal experience soon 
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restroina tho patient's moveraentB. He walks about 
fltealthily, and shiinB any sudden or violent exertion. 
A^k him to ride on horseback, or to jump off a choir, 
and he at once refuses. He feels more acute pain in 
the glans penis than elsewhere, and this is aggravated 
after each act of micturition. At that time, or after 
rough exercise, the urine is more or less bloody from 
attrition of the stone and interior of the bladder, and 
the stream of urine may flow freely, unlike its passage 
through a striotured urethra, but cease abruptly, should 
the stone be washed down suddenly on to the neck of 
the bladder. All these symptoms of stone ore directly 
due to its mechanical action; and should a calculus not 
be freely moveable, but encysted in the coats of the 
bladder, we may look in vain for any ordinary symp- 
toms of its presence. In this and all other easea of 
suspected stone in the bladder, we must, I need scarcely 
say, trust the less doubtful evidence of sounding, to de- 
tect the cause of vesical irritability. This touchstone 
is conclusive, when available. The physical signs of a 
hard body, such as a stone, and which can be trans- 
mitted through a metallic instrument to the hand and 
ear, are far more conclusive than all the mere funo- 
tional symptoms of its presence. All the symptoms 
of stone are absent in some cases, as in those of 
encysted calculus ; or the symptoms, including 
evidence derived from sounding, may be masked by 
enlargement of the prostate. I remember to have 
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from tli9 late Mr. Thomas Morton > 
pniversitj College Hospital) of a case wluch 
. in liis practice, and in wbich. an instrument 
bh constantly passed by many eminent sur- 
wns during a period of fifteen years, and yet no 
me was discovered until after death. The pain and 
ft vesical irritability may be characteristic, but these 
1 Bymptoms are occasionally absent. Sir Benjamin 
ISrodie, I believe, first noticed the fact that stone in 
llflie bladder causes less pain when the prostate is 
■Wilarged than when of its average size ; and the com- 
1 parative ease Jn such a case is probably owing to the 
\ enlarged prostate protecting the more sensitive neck 
the bladder from the weight and friction of the 



Then again, other diseases may produce symptoms 
vesical calculus. A pedunculated gi-o^vth in the 
idder may, during micturition, flap over the urethral 
ifioe and abruptly arrest the flow of unne, Haimor- 
may indicate ulceration of the prostate, or 
iHgnont disease of the bladder. Lastly, the pain 
Did vesical irritability of stone may be due to either 
itiole being impacted and inflamed within the in- 
in&l canal. 

We should not therefore be misled by the presence 
I any one symptom of a given morbid condition, but 
ft guided rather by an wisodalion of the symptoms to 
ur diagnosis. Irritability of the urinary 
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bladder ia one result of many eauses, and with ^ss 
view to their discovery and removal, I have endea- 
voured to sketch an outline of tlie various diseases with 
which that condition is connected. In conformity 
with this design I would now review the history of 
another local disease, a prominent symptom of which is 
vesical irritahility, 

Cys(i?/s— inflammation of the bladder — is a so 
what rare occurrence. The symptoms of this condition 
somewhat resemble those of vesical irritability. The 
painfully urgent and oft-recurring desire to drain the 
last drop of urine, and straining effort to do so e 
when the bladder is empty, are symptomatic of irrita- 
bility ; but the pain on pressure over the bj-pogastrium 
and the character of the urine, now loaded with muous, 
pus, and phosphates, proclaim the presence of an in- 
flamed mucous membrane, lletroeedeut gonorrhoea will 
occasion these symptoms ; but certain other disei 
already noticed, such as stricture, enlargement of the 
prostat«, and stone in the bladder, induce a n 
chronic form of inflammation. 

The treatment of gonorrbcea becomes a question of 
couBiderable interest and practical importance, when 
viewed as a cause of stricture and occasionally i 
cystitis. If the discharge be too suddenly suppressed 
by injudicious treatment, either or both of these un- 
toward results are apt to ensue : and as it falls to my 
lot to manage very many oases of gonorrhcea, I ma;^ 
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mentioa that I almost invariably prescnbe with success 
Bft gentle aperient and alkalLDe misture containing senna, 
ulphate of magnesia, and the sesqiii-carbonates of Boda 
ammonia. The urine is thus neutraHzed and 
mdered less irritating to the inflamed urethra ; while 
inflammation itself is gradually reduced by the 
(Ogue operation of the aperient. If this simple 
^ of treatment be persisted in for about three 
, and aided by abstinence from wine, beer, spirits, 
1 a stimulating diet, the inflammation will most pro- 
bably have snfely subsided. The discharge is no longer 
copious, thict, and sulphur coloured, but scanty, thin, 
I and transparent. This gleet may be safely sup- 
by using an injection twice a day, consisting 
f Bbout two drachms of the licLuor plumbi diacetatia to 
> oonoeB of water. I do not flnd it necessary to pre- 
Mtibe oopaiba or cubehs : and I have seen the worst 
oltft from an iiy'ectiou containing the sulphate of 



Should acuie inflammation of the bladder supervene 
tbmt this or any other cause, then the recumbent posi- 
I tion is in itself eurative. By this posture, the bladder 
I i relieved of the whole weight of the upwai-d column 
I'<rf Mood. The bowels should be kept free to present 
and to derive from the bladder. Glisters 
v(l i^nm may do something to allay the distressing 
PinitaWIity. If the urine is acid, and its sediment 
I ydlowish and not coherent but purulent. Sir B. Brodie 
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rGcommends ,a pill of calomel two grains, with half 
a grain of opium, to be taken twice or three times 
a day. On the other hand, if the urine he alkaline 
and present a small quantity of hrownish adhesive 
mucus, the same authority recommends fifteen minims 
of the vinum eolohici to be administered thrice daily, 
for three or fouf sncceBsive days. 

Chronw inflaanmation of the bladder is denoted — ^when 
idiopathic — ^by an abnndance of thick, tenacious, greyish 
mucuB in the urine, which gradually Hubaides to the 
bottom of the vessel in which it is collected. This 
deposit may be tinged vrith blood, or present white 
streaks of phosphate of hme ; and, as the viscid muous 
increjmea in quantity to, perhaps, nearly equal the bulk 
of urine, it can be poured from its receptacle, in long 
eoUB, something like macearoni. The urine its^ 
becomes brownish, very ammoniacal, and fcotid; shiver- 
ings and great prostration are ominous of a fatal issue. 
The appearance of the bladder and ureters after death 
corresponds to that already mentioned as resulting from 
chronic stricture — prostatic enlargement — and stone in 
the bladder. Can aught be done to anticipate the fatal 
issue of this diaoase^to arrest the muco-purulent dis- 
charge from the bladder, and to allay its irritability? 
The recumbent posture is still of cardinal importance. 
t Tho general treatment recommended for acute inOam- 
f matiou is also appropriate ; but Sir B. Brodie lays so 
\ much sti'css on the remedial value of a coiicciifralfd 
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titure of the pareira brava, that I am induced to 
L|^ve his recipe for that preparation: — "Take half-an- 
l ounce of th« root ; add three pints of water, siinmer 
fgentlj nei^ the fire down to one pint." From eight 
Wto twelte ouuoea of this decoction should be taken daily. 
(If the extract of pareira is preferred, then thirty 
s of it are equal to half-a-pint of the above de- 
L, The decoction of uva ursi, or the infusion of 
, may aid in checking the muco-pumlent secre- 
; hut the mineral acids, coupled with pareira bravn, 
do 80 more effectually. The nitric or muriatic 
,re, I think, peculiarly serviceable ; yet more 
1 the urine itself is alkaline, than when it sub- 
ly becomes so by admixture with alkaline 
in the bladder. This latter opinion of Sir B. 
iie is confirmed by the observation of Dr. Owen 
Benzoic acid also renders alkahne urine, acid. 
[ have found r/allic arid useful in arresting the secre- 
i of ropy mucus. And, when all acute symptoms 
9 Bubslded, injections of tepid water, or decoction of 
^ies, in quantities of not more than two ounces, and 
for half a minute once a day, are recom- 
■■notded by Sir B. Broclie, who also speaks favourably 
' the diluted nitric acid, in the proportion of ten 
\, gradimlly increased to twenty, in two ounces of 
used as an injection. By these measures, 
d with tonics and a generous diet, to support the 
Umline Urine," Giiy^s Hospital Reports, 3rd eerie; , vol. i., I8j.^ 
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riread exhaustion of chronic cystitis, wo may sncceed 
in arresting the progress of this disease to a fatal 
termination. 

The foregoing appropriate treatment of eystitia 
should, of oouTBe, be coupled with the removal, if 
possible, of any local cause or predisposing constitu- 
tional condition with which that disease may be asso- 
ciated. Is inflammation of the bladder due to the 
friction and irritation of a calculus P Is, in fact, 
cystitis a symptom of stone in the bladder ? Then 
that condition of inflammation can only subside on the 
removal of the stone as an exciting cav^e. Lithotomy 
or Uthotrity is indicated. If chronic enlargement of 
the prostate, or atrieture of the urethra, be the cause, 
treatment must have regard to either of these oon- 
ditions. Does cystitis supervene on suppressed gonor- 
rhoea — the restoration of the diachai^ is a rational 
principle of treatment. If the urine be turbid, with 
a brick-dust deposit of lithates, in conjunction, perhaps, 
with habitual irritable dyspepsia and a gouty consti- 
tution, then the correction, if possible, of that oonstitu- 
tioual tendency is clearly indicated. 

In fine, the urinary bladder has its nerroia and 
rtmeiUat relations to surrounding organs, and to parts 
distant in the body. The bladder may, therefore, be 
aflccted by many local diseases, which cluster around 
and operate as disturbing causes of its own condition 
of health, whether fanctional or perhaps structural, in 
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either way inducing veBical irritability ; and more- 
over, this organ is affected "by many conetitutional 
., of the blood (and of the nervouB system), 
thflmaelves referable to mal-a,SEimilatioii, or to mal-ex- 
eretion, the influence of which diseases ie manifested 
by, if not concentrated in, the urinary bladder, 
through accompanying morbid conditions of the urine, 
which are the immediate causes of the vesical irrita- 
bility thus induced. 

It was, therefore, consistent with the design of this 
monograph to review the pathology and appropriate ] 
treatment of those hi-al diseases which conspire to 
excit« the frequent and painfully urgent desire to 
micturate, significant of irritability of the urinary 
bUdder. 

It remains for me to consider the pathology of the 
urine, with that also of eoiisiituiioiml causes — as repre- 
sented by blood diseaees ; and hence, the appropriate 
teatment of vesioal imtahiiity, as arising from this 
lai^ class of causative conditions. 




tthnaet paxnologt, ant) treatment of errita- 
bujtt of the bladder. 



roSSTlTTTIONAL CArSES MOKBID COSHITIOKS OF BLOOD, 

BY MAL-ASSISIILATION, IN THE PROCESS OF KIITRI- 
TlOX, OR OF DIGESTION, OK BT MAI. -EXCRETION, 

THRODCH KIDNEYS, SKIN, OB LIVER DISEASES 

ASSOCIATED, AND THE ACX^MFANYING MORBID CX>N- 
DITIONS OF URINE AS THE IMMEDIATE CAUSES OF 
\'ESICAI, IKRITASILITT — TttE PHYSICAL AND MICRO- 
SCOPICAL CTZAR-iCTEHS, AND THE CHEMICAL TESTS 
OF THESE CAUSATIVE CONDITIOXS, WITH THEIR 
DIAGNOSTIC INTERPRETATION AND VALUE AS CON- 
STITUTIONAL SYMPTOMS TREATMENT — CURATIVE ; 

DlETEnC AND MEDICINAL, AND PREVENTIVE. 



Urinaey Pathology is best introduced by observing 
I characters aod composition of the iirine in health, 

I the representative and exponent of blood-conditions 
> health. 
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HEALTHY URINE. 



Physical Characters. — ^A fluid, clear, of a bright amber 

colour, peculiar aromatic odour, and specific gravity or 

weight, varying from 1*015 to 1*030, the average being 

1*020; the quantity secreted varying fix)m 30 to 80 

fluid ounces in twenty-four hours, the average being 

about 52 ounces. Slightly acid, except after food, 

when it becomes neutral or alkaline, during digestion 

in the stomach — chymification. 

Chemical Composition or Constituents — qualitative and 
quantitative.— 'M.ea,n or average in twenty-four hours, for 
the adult male : — 



Urea . 


• 




• 


Grains. 

512-40 


Uric acid . 


« 






8-56 


Phosphoric acid . 
Oxalic acid . 


« 
I i 






48-80 
1-42 


Sulphuric acid 
Hippurio acid 
Chlorine 


4 
• 






3111 
. 34-50 
. 126-76 


Extractives* 


t i 






, 154-00 


Soda . 


> 






. 125-37 


Potash. 


t 






. 68-21 


Ammonia . 


i 






8-58 


Lime . 


• 






3-55 


•k w •• n •• • 1 _ _1 


• _ ^ A a 



* E.g,, creatine and creatinine, and colouring matters. 



Iron 

Uaens (adveotitioas) 

(SoKds . 



X 113-26 

3-i>9 
undetermined 

7-00 

11-23-35 SsSt 



In efitimatiDg the quaiiti^ of anr uiiaaxy con- 
stituent exCTeted in twenty-fonr hours, the weight of the 
body and aetiTitj- of the functions must hoth be com- 
pared therewith. Thus, the excretion of only 150 grains 
of nrea, in a person whose weight is SO lbs., would be 
a healthy proportion; bat if the weight be 170 lbs., 
that quantity would be very disproportionate, and indicate 
a diseased condition of serious or fatal consequence. 

The physiological origin of the urinary constituents 
is represented in the folloning tabular view, taken 
from Dr. Golding Bird's well-known work.* 



, Organic Products. 



B Ist. Ingredients charact^mtio of 

^ft the secretion produced by the de- 

^B structive assimilation of tissues, and 

^1 separatrid &om the blood by the 



•' Urinary Deposits," Ac. 



TTrea, uric acid, 
creatine, creati- 
nine, colouring 
and odorous 

principles 
Editf^ by Dr. Birkett- 18; 



^^^^^^^^^^ OBGAHIC PEODUCTS. 


s^^^l 


^IV 


In addition to ^^H 


^^^Sa. Ingredients developed prinei- 


the above, hip- ^^H 


K pally from the food during the pro- 


puric acid, lactic ^^H 


Hnm^ assimilation. 


acid ; accidental ^^^H 


■■1 


, constituents. ^^^| 


^^^^^H 2. Inorganic Products 


" 


^^H 


/Sulphates, phos- 


^^^ 


phates, chloride 




of sodium, and 


3rd. Saline comtinations separated 


all soluble salts 


from the blood, and derived from the 


taken with the ^H 


food. 


food, and often ^H 




undergoing de- ^^H 




composition in ^^H 




the system. ^^^H 


4th. Saline combinationa ohiefly 


Sulphates. ^H 
Phosphates. ^^| 


generated during the process of de- 
stnictiye assimilation. 


3. Ingredient'i derioed /roin the Uri 


ary Pas^nga. ^^^H 


5tii. Mucus of the bladder. 


^H 


eth. B^brix of epithelinm. 


^^1 


Tth. Phosphate of lirae. 


^H 


Morbid conditions of the urine ar&- 


-either increased ^^^| 


w diminished proportions of its non 


nol constituents, ^^H 
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or new adventitious ingredienta, those, perhaps, of most 
practical importance being sugar, alhumen, and bile. 

The urinary bladder can well tolerate the normal 
urinary constituents, i.e., healthy urine, wMoh only 
sufficiently irritates that organ to suggest, from time 
to time, the evacuation of its contents, as the tempo- 
rary receptacle of this excretion. But if either of the 
many constituents adverted to be secreted in excess, 
or if some new one be present, the bladder at once 
rejects the unaccustomed uiine, the functional condition 
of excitement, irritability of the bladder, with, therefore, 
too frequent and painfully urgent micturition, is 
induced. 

Morbid conditions of the urine are, in common with 
its healthy conditions, immediately referable to eorre- 
sponding catisative conditions of the blood; but their 
pathological origin — lite unto the physiological origin — 
within the body is remote. 

Morbid Cosditions of the Blood. — In health, the 
composition of the blood is ever-changing, by the 
addition of new matter, received through the process 
of digestion, — the primary assimilation of food, and ok 
effete matter or waste of the textures, through their 
destruction in the course of nutrition, — secondary assimi- 
lation ; and, furthermore, ever-changing, by the abstrac- 
tion of old, eifete matter, or excretion, tlirough the 
kidneys, akin, liver, and other excreting and secreting 
organs. 
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So likemse, in various diseases, the composition of 

the Llood is ever-changing, hy the addition of new 
morbid matter, throxigh primaiy mn^assimilation, or 
jwoondary mnZ-assimilation, or by the co-operation of 
both these perversions, the former representing that 
of digestion, the latter that of nutrition ; and, further- 
more, ever-changing, by the non-abstraction or retention 
of morbid matter, maZ-excretion, through the kidneys, 
skin, liver, and other exareting and secreting organs. 

(1) Mnl-amimiluiion (a) in Nvtrilion. — This source of 
Hood-disease was first investigated by Prout,* and 
afterwards, physiologically, by Liebig.t who desig- 
nated the destructive stage of nutrition " destructive 
metamorphosia " of tissues. Prout was inclined to be- 
lieve that in all cases of secondary mal-asstmilation, 
the /onnaiirf and destnicHre stages of this proocss are 
both perverted in a greater or less degree. 

The various kinds of textures, as chemically distin- 
gtiished — the albuminous, the gelatinous, the oleaginous 
— may severally generate morbid conditions of the 
blood, by their deafrudke metamorphosis in secondary 
mol-assimilati on . 

Uihic Acid (Cj„IIiN,Oa). — Albuminous tissues undergo 
decomposition into hthic acid, rather than lithate of 
ammonia; and the blood being thence surcharged with 
thin acid, represents the "gouty diathesis." 

■ " Natnre and TreatmsnC of Stomao}) and Rraal Dineaseg." 
+ " Animal Chamistrj-." Translated by Gregory. 1842. 
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Urea (C,H.NiOj), in like manner, resulting from tLe 
normal destructive metamorphosis of highly nitrogen- 
ous tissue — e.g., muscle — may poasihlj he produced in 
excess, by such transformation taking pla^e too rapidly 
for excretion, hy the urine, to eliminate it propor- 
tionately; or, again, the excess may possibly arise 
from uric acid hy its oxidation, as urea can be thus 
formed artificially. 

Phonphorie Acid {PO5). — Textures ahounding in phos- 
phoric acid, i.e., the hrain and nervous system, by their 
destructive metamorphosis in an over-active degree, in- 
duce the "phoaphatic diathesis." The hlood is sur- 
charged with this acid, in combination with alkahne 
and earthy bases, forming, respectively, phosphates of 
soda, and those of lime and magnesia. The deposition 
of the latter in the urine, the only phosphates ever 
deposited, does not represent their total amount, hut 
only the alkalescence of the urine, as explained under 
" phoaphatic urine." One general law appears to govern 
the evolution of phosphoric acid and the formation of 
phosphates : they always follow nervous exhaustion, 
particularly that resulting from over brain-work. Of 
this source, two excellent examples are given by Gold- 
ing Bird, one of which I incidentally alluded to at 
p. 26. 

Oxalic Acid (HOfC.Og). — The gelatinous textures 
may possibly, according to Front, by their destructive 
metamorphosia, he converted into oxalic acid, which, 
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entering the blood, represents the "oxalic aoid dia- 
fhesifl." 

Sviphuric acid (HO.SO,), deriyed chiefly from the 
ion of the sulphur in the destructive metamor- 
of the albuminous tissues, will, therefore, he 
produced in excess by their too rapid and abundant 
baneformation in this stage of secondary assimilation. 
The oxidation of cystine and taurine is another pro- 
luUe souroe. 

Sippuric acM (HOjCiaHNOj), a highly carbonaceous 
■dd, may, perhaps, be produced in excess by the de- 
Rtmotive metamorphosis of nitrogenous tiseue. 

Lactic acid {HOjOuUjOj), in excess, may also have 
similar origin; muscular tissue everywhere abound- 
ig in laotio acid. 

Chloride of sodium (NaCI) and chloride of potas- 
lum (KCl), in excess, are, perhaps, produced by the 
ideBtruotive transformation of the tissues in general. 

Sugar of the grape — glucose (CnHijOii) in the hlood 
— ^nd thence the origin of diabetes mellitus, may pos- 
ibly proceed from the gelatinous textures (Prout) ; but 
tbe liver-origin of the glucose from glucogcn, as shown 
ly Claude Bernard, is now the generally admitted 
nroe. 

(6.) In fhe process of Digestion, perversions of primary 
'■aiinUation generate morbid conditions of the blood, 
iWtular to those which emanate fi'om perversions in the 
of nutrition. 
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The perversions in question are referred by Prout 
to the stomach, the duodenum, and the chyliferous 
Bjatem. 

Lithic acid may be a product of the imperfect diges- 
tion of albuminous food in the stomach. Mal-assimi- 
lation in the duodenum generally results from that in 
the stomach, and that which takes place in the ohyli- 
ferous system of vessels taay form the pseudo-albumiiKHiB 
matter of struma. 

Urea. — An excess of nitrogenous food will profaaUy 
produce excess in the blood ; a considerable inio'eafie 
taking place in the urine after such food. 

From this triple soiirce the blood becomes cootami'- 
nated, unless the product of mal-assimilation in tlia 
stomach and duodenum is evacuated as fiecal, ill- 
digested food. 

Phmphnten. — An excess of phosphates in the blood 
will result from an undue proportion of food contain- 
ing them. A vegetatle diet has this effect, of which 
the experimental observations of Dr. Bence Jones* 
afl'ord ample proof. Alkalies, taken continuously, 
favour the production of phosphates, by supplj-ing 
the base with which pliosphoric acid may combine. 

Oxalic acid is oceasionaUy introduced by particular 

kinds of food — e.g., common rbubarh, sorrel, &c. ; 

and then, if hard water, which contains lime, l>e 

drunk, oxalate of lime is formed in the blood. But 

' "Aiiiina.1 ChcmiBtvy," io. 
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this aciJ ia more frequently generated "by mal-assiimla- 
tion of saccbarine m.itters dming the digestive prooess, 
was fii-st suggested by Prout. 

Sulphuric aeid, partly derived from the aulpbates of 
ihe food, whether vegetable or aniraal, and from the 
oxidation of sulphor in ita course through the body, 
may introduce or produce an excesB, vrhen eitber mode 
of food-origin is increased beyond the requirements of 
the system. 

Sippui'ic acid, in excsas, may arise from food itself 
,too rich in carbon, I'.f., vegetable, as compared with 
lanimal food. Mcdioiuea containing benzoic acid have 
s similar effect, tbia acid being converted into hip- 
^nirio aeid during its passage through the system. 

Lactic mid, in excess, may also have a food-origin ; 
^cngar, or amylaceous matters, by their deoompoaition, 
podncing lactic acid, and certain sour kinds of food, 
our milk, or cabbage, having alretidy imdergona 
euch decora position. 

C/tlorides of sodium and potassium are introduced 
excess, by articles of food abounding in these i 
Baits, e.ff., Baited proWsions. 

Sugar. — Front first suggested the poasibility of sugar I 
aDg a product of the primary i/wZ-nssimilation of j 
btinaceous matters, and thence the origin of diabetes 
IBeHitus. It ia well known that starch and gum are 1 
Otmrerted into sugar by the action of acids, and 
tqsally indisputable that the stomach is prone to 
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acidity in dialjetes — a clinical fact which accords with 
the view advaueed by the authority referred to. 
But the actual production of sugar during digeation 
in diabetes has been established by M'Grregor.* 

Claude Bernard has since apparently demonstrated 
the , constant production of sugar, alike from azotised 
and unazotiaed matters, by the liver, in health, and 
therefore the probability that this organ ia at least 
one source of sugar in diabetes, by over-aeti^'ity of 
its function, in respect of sugar-production. 

Certain it is that sugar abounds in the blood of 
diabetic patients, as shown by the analyses of Mait- 
land and Ambrosiani. 

Oleaginous matters are probably generated freely by 
primary mal-aaaimilation in persons who have a 
marked tendency to obesity, and tbenoe the blood 
becomes surcharged with fat. This excess not being 
relieved by secondary assimilation, it accumulates in 
the body, euoom pas sing and invading the textures 
interatitially ; and, in the process of nutrition, usurp- 
ing and occupying the place of their proper stnio- 
tural elements, it becomes apparently one mode of 
fatty degeneration — by the eubstitutiou of fat ; yet 
the blood remains surcharged from its original souroe 
of continued production. 

All the foregoing conditions of urine have reference 
to those blood-diseaeea which result either from per- 

• <• Meditd Gazette,'- 1837. 
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versions of nutrition, or of the functions of the diges- 
tive organs, or from both ; and which manifest 
themBelves by these morbid states of the urinary ex- 
cretion, they being in their turn sigua of the existing 
Uood-diseose. The kidneys ore merely the channels 
tiirongh which the noxious matter, whatever it be, is 
excrded from the blood. 

(2.) M'll-Excrction (a) through Kidneys.— Iho, kidneys 
e liable to undergo certain structural changes, 
vhereby some on© or more of the urinary con- 
fltituents ordinarily excreted is retained in the blood, 
and thus adding a noxious matter thereto, gives rise 
to its own peculiar blood- disease. In any such case 
tlie morbid state of the urinary excretion is the sign 
of that structural change which the kidneys are under- 
going or have already undergone. These organs, and 
the blood-disease induced, stand in the relation of cause 
and effect, while the peculiar state of the urine is the 
Bign of the particular cause in operation. I allude 
chi^y to congestion of the kidneys causing suppression 
of mine, and to their fatty and granular degeneration 
— ^Bright's disease, originating a certain blood-disease 
ly the retention of urea and excretion of albumen, as 
mauifeated by corresponding changes in the urine 
itlecFeted — viz., the absence or diminished proportion of 
and water, and the presence of albumen in variable 
quantity. 
All these chauges are reflected in the blood. Analysis 
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(lisooyera a large aocumulation of water — tending to 
dropsical efEusioiiB, the retention of urea, and a dimin- 
ished proportion of albumen, together with a rapid 
decrease of the red particles of the tlood. "I am 
acquainted," writes Sir Robert Christison, " with no 
natural disease, at least of a chronic nature, which bo 
closely approaches hemorrhage in its power of im- 
poverishing the red particles of the blood." 

No other very marked changes occur. Subjoined otb 
the results of Franz Simon's observations as quoted by 
Dr, Owen Rees.* 
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. (1.) A man aged 35. — First etag© of granulation, 
anasEiroa: urea in blood. 

(2.) A man aged H. — First stage, more advanced 
than (1) anasarca, pneumonia: urea in blood, 

(3.) A man aged 23. — Advanced granulation, after 
sc(U-latina. 

{b) Sliin-Ejvrefion. — Turning from this to other ex- 
cretions, considered with regard to the etiology of blood- 
diseases — the steeat being complementary to the excretion 
of urine, comes nest in order. While, however, much is 

• " Nature and Trsatnient of DiseaBBB of the Kidney, connected with 
Urine, Morbua Brightii." 18B0. 
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known respecting the structure and functions of the 
Eadoriparous glands, chiefly by the researches of Pur- 
kinje, Breschet, and RousBel de Vauzeme, Uttle can 
be said specially respeoting this glandular system in 
itfi causative relation to morbid conditions of the blood : 
thus affording another prtwf, if moro be necessary, of 
the incompetency of Physiology to predetermine any- 
thing in Pathology. The latter must be founded ou 
independent observation; and in respect of the sudori- 
parous glands, their pathology has not yet been sepa- 
rately investigated. Artrsf of the function of these 
glands — cliecked perspiration — has hitherto been ob- 
fierred only in connection with febrile diseases ; " but," 
remarks Erasmus Wilson,* " it is probable that the 
berBpiratory secretion, like that of other secerning 
glands, may be diminished and checked, as a conse- 
[ueoee of inflanamatory disorder of the sudoriparoiia 
glands themselves, iudepeudeutly of the rest of the 
)rjTiesa of the skin, occasionally met with, 
owing to the absence of secretion by tho sebipnrouB 
■ sebaceous glands." 

Arrest of the perspiratory secretion must ob™uBly 

iduce some morbid condition of the blood, by reten- 

on of the excrementitious matters which should be 

fliminated. Bheumatism is usually attributed to this 

under the influonoe of exposure to wet and 
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The perspiratory aeeretion of certain ports of tLe 
body — e.g., the axillje and feet — is apparently Bpecially 
escrententitiouB ; aud the eudden EuppresBion of rank 
Bweat therefrom has been followed by typhoid Hymp- 
toms of the worst chamcter, obviously due to reten- 
tion of poisonous matter in the tlood. 

Certaia constitnenta of the vriue and iUe — e.g., lithie 
acid and bilin respectively — may be detected in the 
perspiration occasionally, and then the blood is sssoredly 
poisoned. Besides, however, being compk-mentaty to 
other excreting organs, it wouid appear that the skin, 
in common Tiith all such organs, eliminates many other 
matters, which are either of a poisonouB nature, or, 
if innocent, have accumulated in excess ; and which, 
in either cnse, had been toten into tlie circnlation. 
The following snhstanoee hare been detected in the 
sweat : — Qninine, sulphnr, mercury, iodine, iodide of 
potassinm, asFafoetida, garlic, saffron, olive oil, rhubarb, 
JBdigo, Prussian blue, and copper.* Suppressed elimi- 
nation of these matters will cause morbid conditions of 
the blood, severally varying in importance with the 
particular matter retained. - The persjiiration has been 
known to undergo certain inexplicable alterations of 
colour, becoming blue, green, soifron, yellow, ruby, or 
black; and unless these changes are due to colonring 
matters only, they bespeak some more serious pervep- 

• "General Puthology," Stark, p. 1127.— " Elements of Phfaiologf 
and Tlierapoutii* " 
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Biona of escretion, which, .if checked, will inevitably bo 
reflected in the blood. 

The sweat sonietimea becomes altered in another 

Qse. Instead of being eserementitious, it may carry 
off some one or more of the essential oonstituentB of 
the blood, which is thus robbed of what should be re- 
tained.. For example, albumen haa been found in the 
sweat in rhetunatie fever, gastric, putrid, and heotic 

«B, and on the approach of death,' Or, 
nsential constituent of the blood, and one that is also 

normal constituent of the sweat, may be seoreted in 
•wMg, affecting the blood's healthy composition and 
properties, by altering the projmiion of its essential eon- 
stitnents. For example, aa undue quantity of sweat is 
■ometimes secreted in very hot weather, thereby drain- 
■ing off from the blood an excessive quantity of water. 
This disorder, known aa idroais, was witnessed by 
Wilson iu several instances, during the burning 
^ingust of 1856; and a similar condition waa a promi- 
nent feature of the " sweating sickness " that occurred 
in England in the sixteenth century. 

Posaibly idroais should be regarded aa 
(ecretiun of more than water; that all the constituents 
jf sweat — which, aa a whole, is properly 
itiiious — are simultaueoualy eliminated only in undue 
iqnuitity; nerertheleaa, the blood'a compoaition beoomes 
lltered, relatively to the proporiion of otlier 
• Op. oit. WjIboq. 
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titioiis matters passing into tlie oirculation. The ba/aiicf 
of efipfe matters of various kinds, ever mingling in the 
Wood, is distiirbed; and whatever relatively prepon- 
derates will represent a blood-disease, enduring until 
Buclk balance is readjusted by a compensatory discharge 
of other excretions of an opposite character. This view 
of idrosis, and its relation to the blood's constitution, 
implies a pathological principle, well illustrated by the 
oonBequeuces of an excessive discharge of oihcr excre- 
tions, unions flux, for example, as compared with a 
diminished proportion of urine excreted, gives rise to 
a constitutional disturbance, which, agreeably to the 
principle alluded to, is thus interpreted by Dr. C J, B. 
WUliamB :• — Urine contains a large proportion of azote ; 
its excessive separation from the blood, therefore, leaves 
a comparative predominance of hydrogen and carbon 
in this fluid. Bile, again, abounds in hydrocarbon, 
and its copious removal, therefore, leaves a superfluity 
of azote. Accordingly, a flux of bile is either accom- 
panied by a highly loaded state of the urine, or by 
fever, not subsiding until the urine becomes very 
copious, or deposits an abundant sediment. The most 
probable interpretation of this fact is, that excessive 
seoretion of bile disorders the composition of the blood : 
80 long as the kidneys rectify this disorder, by separat- 
ing in greater abundance the soUd contents of the 
urine, no fever results; but if the kidneys fail in their 
■ ■■ Priuoiplea of Medicine," 1856, pp. 131, 13'2. 
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task, fever ensues and continues until they resume it ; 
tben a free secretion from them, and copious urinary 
deposit, is symptomatic that tlie fever is declining, 
(c) Liver Excretion. — Contrasting with the blood- 
consequent on bilious flux, an opposite state 
trf the Hood, signified hy jaundice, is the offspring of 
a oontonued defieienf elimination of bile from the system. 
This oeouTB in either of two ways : hy some me- 
chanical impediment to the free eseapa of bile through 
the duota into the duodenum, or by the euppreasion of 
hile-seoretion. The structural conditions will be here- 
after noticed in connexion with the Symptoms and 
Treatment ; but ili either case jaundice arises. 

IfoRBiD CoNniTiOKs OF THE UiiiNE.~Having briefly 
traced the general pathology of the blood, bo far as 
it ifl a primary part of urinary pathology, we proceed 
line the aj?companying morbid conditions of the 
urine. They are the immediate causes of irritahilitj' of 
the bladder, and their diagnostic interpretation ia essen- 
tial to the removal of those conditions of the blood, of 
which they are also but the symptomatic manifestatious. 
£acb such (symptomatic) condition of urine will be 
preceded by a tabulated \iew of the several diseases 
witli which it will be found, according to our present 
experience, to be associated. In none of the diseases 
thus indicated, is the particular state of urine iiirnriahly 
lireaent in every case, nor through the whole course 
of the disease; nor is the amount of increase or diniinu- 
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tion expressed. But, allowing for these unavoidable omis- 
sions, this arrangement will be convenient for ready refer- 
ence in respect to the several conditions of iirine described, 

Urfiie for Examination. — The diagnostic inteipretatioil 
of any particular state of iirine obviously has reference 
to its source or origin in the system. The proihicts 
arising and accraing from nial-assimilation — whether by 
that of digestion (primarily) or of nutrition (secondarily) 
— and which appear in the urine, can be selected fop 
examination by observing a very simple precaution 
with regard to the sample of urine. 

Urino secreted at from three to six hours after a 
meal presents the products of digestion, while that 
secreted several hours subsequently, when the urine 
from this source has run off, presents the products of 
nutrition in its destructive metamorphoBis, or the dibri% 
of the textiu-es. The latter may be called urine of the 
hlood ; and if examined in the morning before breakfast, 
after an interval of fasting from over-night, viHl be 
found to contain, unlike the urine of digestion, the waste 
of the textures. To make this observation complete, 
the bladder should be emptied over-night, to preclude 
any admixture of the urine then in the bladder with 
that which is secreted during the night. By this pre- 
caution, the products from these two sources of nnne 
cau be detected and distinguished, in most oases, with 
approximate certainty. 

Changes in Urine from Dccompo-ution, after Emission. 
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^Sfale Vriiii: — The changes -whioh take place in the 
urine after emission, and as the Tesnlt of deeompoBi- 
tion, must not he nuetaken for those which represent 
morhid conditions. 

Healthy urine may thus undergo departures from its 
ordinary slightly acid reaction, in two opposite direc- 
; beooraing highly acid, or turning to an alkaHne 
condition. 

(a) Hijper-neidlfij, or Acid ZTriiKiri/ Fermentation 
(Scherer). — This change consists iu the generation of 
lactic acid and acetic acid ; the mucus of the hladder 
acting apparently as a ferment on the urinary pig- 
ment, like other fermentive processes, therefore, this one 
u prevented or arrested hy alcohol or boiling, or by 
Temoring the ferment — vesical mucus by filtration. The 
cbanges consequent on this production of acidity are, 
ft precipitation of the amorphous urates, then of iirio 
acid, and often of oxalate of lime. Simultaneously, 
eonfervoid .vegetations — the mould or sugar fungus — 
Bze apt to appear. Acidity, increasing for Bome five 
ten days, declines as putrefaction succeeds. Au 
•mmoniacal reaction and odour now supervene, with 
opaoi^ of the urine fix»m the development of myriads 
of minute hnear particles — vibrios. The amorphous 
snta deposit has become changed into dark round 
ee of urate of ammonia, ■ uric acid crystals are 
Replaced by bright prisma of triple phosphate, and 
pmotphous phosphate of lima sinks a^ an abundant 
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sediment. The growth of oonfervoid ve| 
atreeted with the change of reaction, and thej 
as putrefaction is established. Exceptions to this Offla 
of change occur. Urines of low acidity or of hn 
specific gravity do not undergo any marked ioomH 
of acidity ; but they become ammoniacal in a day of 
two, or possibly in a few hours. 

(6) Aiknlescttnce, in exposed mine, results from tb 
transformation of urea into carbonate of ammoma, 
and this change may be induced by contact with txs^ 
decomposing matter, st^ole urine in particular, 

(c) Certain organic deposits, as blood corpuscles, wnd 
epithelium, and uriniferous tubule caste, are soon 3fr 
stroyed by an ex^Kisure of twelve or twenty-four Tama, 
especially in urine of low specific gravity. But pa 
corpuscles, scaly epitheliiim, and spermatozoa, retw 
their microscopical characters for a nmob longer perici 
even to an advanced state of tiriuary putrefaction. 

Bearing in mind all these peculiarities of ilecompoMi] 
urine, the nde should be to examine any specimen tt 
urine within a few hours after its emission. 

Clinical Esaiiiination of t/f Urine. — From a praotiol 
point of view, an examination of the urine ia a modi 
more simple procedure than that whereby original iB- 
vestigations are conducted, as commonly detailed iB 
works on Urinary Pathology, but which neocBsari^ 
involves a minute knowledge of chemical analyas V^ 
of microfioopio manipulation beyond the requiremeB^ 
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of elinical practice, or the time at command of those 
■who are so engaged. • 

The following method of e^pnmination represents the 
order of procedure Trhich mil commonly he found 
sufficient, and the essential particulars to be noted 
Tnth reference to morhid conditions of the urine, in 
ordinary cases. 

(1.) Physical Characters. — Observe colour, oleamefla 
or turbidity, any deposit or foreign body, odour, 
reaction — acid, alkaline, or neutral, as tested by a 
Blip of litmus paper, specific gravity. 

A deposit — observe its colour, admixture with, or 
separation from, the urine, and whether floating on the 
surface as a pelhele, suspended as a cloud, or precipitated- 
as a sediment, apparently amorphous or crystalline. 

(2.) Chemical Tests — (a) for Deposits, Efl'eet of heal. 
— Pour a sample of the urine, with deposit, if present, 
into a test-tube, and over the flame of a spirit-lamp 
heat gradually to ebulHtion. Observe disappearance 
of turbidity, as when a deposit of litkates; or appear- 
ance of turbidity, as by a deposition of phosphates. 
Or the latter appearance may be the coagulation of 
elbumen. Drop a few drops of strong nitric add into . 
the tube, and heat again ; the one deposit, phosphates, 
entirely disappears, the other, albumen, becomes in- 
creased and consoUdated. 

Other tests for deposits : solubility in acetic acid, in 
liquor potasste ; insolubility in both acids and alkalies. 
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An approximate estimate of the whole quantity of 
lithic acid, or of phosphoric acid, excreted, 'beyond 
what is indicated by any deposit, should then be 
determined, 

(6.) For Foreign Constituents. — Albumen, its alosenoo 
or presence ; and approsiniate calculation, from the 
quantity in a given measure of urine, of the whole 
quantity passed in twenty-four hours. 

Sugar, its absence or presence; and similar approsi- 
mate calculation of quantity. 

Bile, its absence or presence. 

(3.) Microscopic Eramination. — Crystals, absence or 
presence in urine, or in any deposit; their shape, or 
other characters- Blood corpuscles, pus and mucuB 
corpuscles, epithelial cells, uriniferous tubule oasts, sper- 
matozoa. Vegetable pnrositic productions, or a& en- 
gendered in decomposing or fermenting urine, e,g., 
penicillium gloucum in non-saccharine urine ; torulfe 
cerevisite, yeast-plont, in saccharine ui-ine, when sub- 
jected to the fermentation test. Other foreign sub- 
stances, e.g., hairs, cotton fibres, from towel used in 
examination, sputa, starch granules from admixture 
of food or tooth-powder, ftecal matter, particles of soot, 
sand, or dirt. 

Aj}pliance)i for Examination of Urine. — (1.) Chemical. 
Certain simple chemical apparatus and tests will suffice 
for a clinical examination of the urine, and of its 
deposits. 
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The apparatus oomprises — Urine glasBea, rather tall 
■□d deep receptacles suitatle for immersion of the 
[nometer in taking the specific gravity of urine, 
and one glass heing graduated as a measure ; test- 
tuhes, in a half-dozen series, Tvith urinometer-stond, 
spirit-lamp, and well corked bottle of methylated spirit, 
'fllips or slides of glass, drop-tubes, and glass stining rods. 
The Testa ordinarily required art) — Acids : nitrio acid 
felt., acetic acid. Alkalies : Liquor potassoe, liquor 
ammonim fort. Spfcial tests : Sulphate of copper solu- 
tion, or blue hydrated oxide of copper, or yeast for 
mgar-testing ; sulphuric acid for bile testing. 

(2.) Clinical Mirrmcopc. — Oberhauser's niieroscope is on 
instrunient which I have been accustomed to use for 
years in the examination of the urine and ita 
depoeits. I have had the same instrument in use 
I the year 1803, a period of eighteen years. The 
only inconveniences I have experienced in working 
B, that in altering the focus, or the field of 
, r^peotively, the requisite adjustment cannot 
BO readily conunanded by the hand-movement of 
tube, or the object, as it is by the screw-move- 
i in other miorosoopes. But, unprovided with this 
additional meohaniara for either such purpose, the price 
the instrument is much less, an important cou- 
nderation with regard to its general eligibihty.* 

iser'fl Mioroauopc aud Obji.tt-g'lussds, lict., with Box, eom- 
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Eeale's clinical pocket microacope is a very simple, 
portable, and inexpensive instrument, 

Oliject-glatigei required /or Clinical Examination. — What- 
ever form of microacopo be preferred, the object-glasses, 
for magnifying tlie object to be examined, are the 
most essential requiaite. The qualities of an object- 
glass consist in its magnifying power and achro- 
matic character, by clearly defining the object, ■with- 
out any encircling play of coIoutb. The powers 
most commonly useful in medical practice are two — 
the quarter of an inch focus, magnifying about 200 
diameters, and the inch, magnifying about ZO to 5l) 
diameters. 

Microscope Lamp. — For examining objects by artificial 
light at night, or otherwise in the absence of day- 
light, some kind of illuminating contrivance will be 
necessary. An ordinary French lamp, provided with 
a blue glass chimney, may be used, or that recom- 
mended by Dr. Lionel Beale, a small paraffine 
lamp, with a round wick, may be prefen-ed. But 
in the absence of any such lamp, a short was 
candle, giving a clear white Hght, steadied by a 
screen, supplies a ready contrivance which will gene- 
rally suffice. 
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Lithic or Uric Acid (pii^i^fi^ in Urine. 



Diseases associated : — 

Inoieased with 

Dyspepsia, 

Gout. 

Nephritis, aoute. 

Rheumatic fever, 

Disecuse of liver. 

Cirrhosis, 

Jaundice. 

Chronic diseases of stomach. 

Enlargement of spleen ? 

Ague. 

Leucocythemia. 

Pneumonia. 

Phthisis pulmonalis, acute. 

Ditto chronic ? 

Emphysema of lung. 

Ditto, with bronchitis. 
Capillary bronchitis, acute. 
Pleurisy. 
Disease of heart. 
Typhus fever. 
Typhoid „ 
Scarlet „ 
Small-pox. 



DiminiBhed with 

Anaemia and chlorosis. 
Diabetes mellitus. 
Nephritis, chronic. 
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Increased with ' 

Eczema impetiginodea, acute. 

Epilepsy ? 

Chronic diseases ? 

General Symptoms. — They are those of gout, which 
may he taken as representing the lithio acid diatheaia. 

The premonitory symptoms refer to the digestive 
organs more especially, but also to the heart, lungs, 
brain, and jierhaps other viscera. Dyspepsia, denoted 
by heartburn, eructations, acidity of the saliva, in- 
appetency, and nausea. The bowels, distended with 
flatus, are irregular — urgent diarrhtea alternating with 
constipation. Paius dart about the body, and, with 
general restlessness and peevishness, there is much 
depression of spirits and gloomy apprehensiveiiess. 
Palpitations and shortness of breath evince the sym- 
pathy of the thoraeio organs; while headache, with 
a swimming sensation, and sometimes a feeling of 
explosive fulness, are the accompanying oei'ebrftl 
symptoms. 

A Jif of the gout is manifested by inflammation 
attacking the joints, and very commonly the first 
joint, or ball, of the great toe. Commencing usually 
when the person about to suffer has retired, and has, 
perhaps, enjoyed some hours of sleep, he is awoke 
with pain in one of the feet, affecting the ball of the 
great toe, or, it may be, the heel, instep, or ankle. 
Cold sbivering generally takes place, succeeded by 
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heat, as the pain — boring, grinding, and wrenching — 
fastens more and more firmly on the spot of its 
choice, '"Place your joint in a vice," soid a witty 
Frenciiman, " and screw the instrument up until you 
can endure it no longer. That will represent rheu- 
matism. Then give another twist, and you will some- 
what realize gout," The skin over this part is acutely 
tender, red, tense, and shining, encircled by some 
Bwelling and by converging turgid veins. Much rest- 
lessness and excitement supervene. In vain the suf- 
ferer Beeks to relieve himself of the weight of hie 
bed-clothes upon the part inflamed, in vain he shifts 
his foot from place to place in search of a cool 
and easy position. The pain, remorselsss, grapples 
yet more tightly. At length, in the course of twenty- 
four hours or so, it loosens its hold gradually, per- 
haps suddenly. The sleepless excitement also then 
I subsides, and the victim enjoys some temporary repose. 
[ He wakes again to undergo punishment. The toe- 
is re-applied, it may be with a turn or two 
I lesB ; and daily a slighter punishment is inflicted, 
[ until at length the full penalty has been paid. Then 
I ihe cuticle peels off the part, for gouty inflammation 
I' ends in resolution, it never terminates by the effusion 
I of lymph, Buppiu'atiou, or gangrene. 

Sometimes, having settled in the foot, it suddenly 
■"dwappearB, and migrates to the stomach — though this 
l]iU been denied — to the heart or brain ; rcfi-occilcul gout, 
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as it is then called, being, unlike the retreat of an 
ordinary foe, an assault on the veiy foiiresa of life, 
Less perilous migrationa occur; to the urethra, with a 
scalding discharge'; to the testicle, a form of orchitis; 
to the eye, inducing ophthalmia. 

The real decline of an attack is marked and measured 
hy a flow of urine, surcharged with lithic atai, thoa 
relieving its accumulation in the blood, and plainly 
declaring the nature of the disease. Irritability of 
the bladder at this time is often tormenting. Repeated 
attacks of gouty inflammation leave structural results 
behind ; the cellular texture around a joint becomes 
pervaded with a deposit of lit hate of soda, forming 
concretions, at first pultaceous, then chalk-stones of 
perhaps considerable size. Hence the nodular toes 
and fingers of chronic gout. The skin over these 
nodules being stretched, at length breaks, and the 
chalky concretions are laid bare. Lithate of soda 
has been found infiltrating all the textures of 
one or several joints ; in the synovial membrane, 
cartilage, heads of bone, and ligaments ; and usurp- 
ing their place, the articulations are irreparably 



Physical Chnradera of Ui-iite. — Clear, bright, golden 
or coppery colour, like brown sherry. Specific grovity 
increased. Quantity somewhat diminished. Acid re- 
action more decided, producing a deeper shade of red 
in blue litmus paper. A deposit of yellow or red 
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Band, resembling particles of cayenne pepper, — Uthio 
aoid, sometimes in great abundance. 

Diagno»tic Value- — Lithio acid is eliminated from tlie 
Hood, in combination with eomo base — soda, or ammonia 
more commonly, forming lithates of soda and ammonia. 
These salts, readily soluble in urine of the temperature 
of the body, are precipitated only when present in excess 
proportionately to the aqnerms portion of urine secreted, 
and as the supersaturated solution cools. They then 
appear as yellowish, or red brick-duat deposits, which will 
l>e presently described. Lithic acid may, however, be 
■liberated from these salts, by decomposition ; but it occurs 
only when name otlwr acid is preHCnt in excess to replace 
ilie acid in eombination. Free lithic acid being insoluble, 

B then precipitated, appearing as a deposit in the urine 

laving the above characters. 
MkfOBCopical Characters. — This deposit consists of 




linute crystals, in various shapes, of which rhom- 
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bnidal prisms are the most commonly oliaracteristio. 
(Kg- 1.) 

Heepectiiig the kind of aoid by which iiric acid is 
thus deposited, Parkea observes :" " It does not follow 
that the acidity should be owing to any single acid; 
it is owing either to an augmentation of all the usual 
acida of the irriue — the sulphuric, phosphoric, and perhaps 
the hippuric, the laetie, and the carbonic — so that the 
bases are inauificient to neutralise them — or to the forma- 
tion of acids after emission of the urine — viz., probably 
the lactic, acotic, butyric, or oxalic, 

" It is, of course, possible that the deposit of nrio add 
may be owing, not to excess of other acids, but to 
absolute deficiency of alkali : no facts have yet been 
discovered on this point. 

"The two causes of increased acidity of the urine — 
excess of normal acids, and formation of acid after 
emission — are sometimes in simultanoous action. The 
urine depositing lithio acid without Uthatea is not 
usually the high-coloured, red, pigment-loaded urine, but 
yellow and transparent ; the acid is deposited slowly, 
and without admixture with lithates. ITroxanthin 
(indican) is often present in large quantity ; and, as 
Virchow suggests, it may more rapidly form acid than 
common pigment." 

The practical issue of aU these considerations is this — 



• "Comporitioii of the Urine, in 
action of Bemediee," 1860, p. 21S. 
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ttat to rightly eetimat.© the value of "lithlc acid 
orine," as the sign of a corresponding " morbid blood- 
condition," it is neeessaiy to discover the total amount 
of lithio acid excreted from time to time ; and for 
thie purpose we cannot trust any deposit thereof, either 
combined or free. The lithatee may be in excess, shoti, 
of a supersaturated solution ; and lithic acid itself 
becomes apparent only when tlie urine is hyperacid 
from otlier causes. 

Chemical Tests. — The over-acid reaction, as shown "hj 
Uus litmus paper, has already been noticed. 

A deposit of nric acid is insoluble in hot water, but 
soluble in alkalies — potash, soda, and ammonia, 

A portion of the deposit is to be dissolved in a drop 
potaab. The alkaline solution is then to be treated 

ith excess of acetic acid. In a few hours, ciystals of 
«ric add win have formed, which oan be identified by 
znicTOsoopic examination. 

A portion of the deposit may be placed on a 
gUsB slide, and treated with a drop of strong nitrio 
aeid. Evaporate to dryness by a gentle heat, and 
36 the slide to the vapour of ammonia, or add a 
drop. A beautiful violet colour, from the formation of 
side, attests the presence of uric acid, or a urate, 
(L-Beale.) 

The total amount of lithie acid excreted can be dis- 
covered by a simple experiment, devised by Golding 
Bird. Let all the urine passed in tweuty-four hours I 



B &c., 
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be collected, well shaken, and a given quantity — say 
about two ounces — be mixed in a conical glass vesael, 
with about haJf a drachm of hydrochloric acid. In six 
or eight hours crystals of uric acid are copiously 
deposited on the sides of the glass. To ensure their 
complete separation, they should be allowed to repose 
for twenty-four hours, and may then be washed, dried", 
and weighed.* Simple multiplication shows the whole 
amount of uric acid secreted in the twenty-four hours, 
without the chance of any considerable error. In 
estimating the pathological importance of the result thus 
obtained, the healthy standard of quantity should be 
remembered, and this ranges from 6 to 10 grains of 
uric acid in tweuty-four hours. 

Urates or Litluite» of Soda or Ammonia in Urine. 

Diseases associated : — 

The same diseases as with Lithic Acid TJrine, 

Physical CMracters of Urine. — Turbid in all oases 
on cooling and depositing Uthates; the other ohaja(>- 
ters are apparently in unison, principally, with their 
colour. White Uthates are deposited from a pale- 
coloured urine; specific gravity low; I'OIO to 1"014, 
The deposit is suspended, having a whitish flocouleot 
cloudy appearance, which resembles mucus. Fawitf 
coloured Uthates are deposited from an amber-coloured 
urine ; specific gravity higher, but stiU lower than 

Urinary Deposits," ed. 4, 1353. See also "Animttl Chemiatrj," 
&c., \rj Banco Jonea, 1850, p. 53. 
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normal, being about I'OIS. Bed brick-dost lithatd 
are deposited from a yet deeper-coloured urine, and of 
higher speeifie gravity. Purple and pink lithates are 
deposited from a corresponding coloured urine, and of 
high specific gruvity. The quantity of lithates secreted, 
and precipitated spontaneously, may not be equal. 
E«noe the latter may not indicate the wJ/ole quantity. 
They are held in solution by urine of the ordinary 
temperature of the body, 98°; but as the urine cools 
on exposure in the vessel used for its reception, the 
lithates are deposited. The proportion of water, aa a 
constituent of urine, will also regulate the quantity 
deposited. These two conditions have been alread}! 
noticed. But over-acidity of urine, owing to othei 
aeids in excess, allows an abundant deposit; whereas 
& slightly acid or alkaline urine holds a proportio 
of the lithates in solution. 

Microscopical Characters. — Amorphous granules 
the usual appearance of lithates, as 8een under the^ 
mieroBcope ; but certain IbrmB of crystal are, ocoa- J 
sionftlly, presented. Thus, spherules, sometimes eon-; 
etrioted in the middle, assuming a dumb-bell shapt 
or Bpherulea with Kttle claw-like projections. {Fig. 2.V 
The junction of lithic-acid crystals gives rise to varioui 
angular appearances. 

Chemical Tfnts. — Heat re-dissolves the lithates. Hd 
not to say boiling, water poured into the chamber-J 
atennl, causes the turbidity to disappear, and thus cleamB 
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the urine, But tliis result may be partly due to the 
increased proportion of solvent, water, thus added to a, 
previously eouceutrated urine. A small quantity of the 
turbid urine heated in a test-tube teeomea clear, but it 
again becomes turbid on cooling. The deeper-coloured 
urates ore dissolved by a rather liigher temperature 
than the paler varieties. Alkalies — potash, or ammonia, 
dissolve these deposits ; acids— hydroehlorio or acetic, 
separate urio acid, having the appearance and crystalline 
forms already described. 

A rough approximate analysis of the urates may be 
readily acoomphshed. The urio acid having been deter- 
mined in a weighed portion of the dried larate by dilute 
hydrochloric acid, another portion of the urate should be 
burnt, and, after washing the ash, tested with the blow- 
pipe. If the base be ammonia, a very small quantity of 

Fio. 2. 





ash only will remain. For a fuU analysis of the urates, 
th?y should be previously examined with the miorosoope 
to ascertain whether they are free from phosphate of lime 
or magnesia, or oxakte of lime (Hawaii). 
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Potash may be the most abundant base, next ammonia, 
and last soda. (Bence Jones.) Lime is always present 
in considerable quantity. (Hassall and Scherer.) Mag- 
nenia is an occasional base. (Eobin and Verdeil.) 

It would, therefore, appear that the term mixed urates 
more accurately designates this deposit. The pro- 
portion of uric acid is always large — over 80 per cent. 
(Scherer) ; over 90 per cent. (Bence Jones). 



Urea {C^K^fiz) *^* Uine, 



Diseases associated : — 

Increased with 

Acute pneumonia. 

„ phthisis. 

„ capiUary bron- 
chitis. 
Pleurisy. 
Acute hepatitis. 
Eheumatic fever 
Meningitis. 
Typhus fever. 
Typhoid „ 
Scarlet „ 
Measles. 
Small-pox. 
Diabetes mellitus. 
Diuresis after dropsy. 



Diminished with 

Epilepsy. 

Acute yellow atrophy of liver. 

Spasmodic asthma. 

Non-febrile icterus. 
Acute gout. 



Diabetes insipidus. 
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Increaaed wiUi DimiiiiHTied with 

Nepliritis, acute. NephritiB, acute and chronic. 

Ague, during fit. Ague, after fit. 
Acute eczema ? 

General Symptotm — are those of great muscular weak- 
ness and nervous exhaustion, with soraetimeB a dull 
aching pain across the loins ; a worn, anxious expression; 
and, with diuresis, pallid emaciation, craving hunger 
and thirst. Irritatility of the bladder is a marked 
symptom in all cases. 

Physical Characters of Urine. — ^Excess of urea may 
occur, without diuresis, — the quantity of urine seldom 
exceeding the normal quantity, but the quantity of 
urea being both absolutely and relatively greater than 
in health; or with diuresis, — ^the quantity of mine 
being excessive, and the quantity of urea, therefore, 
iu a given specimen, less than in health, but the 
quantity, absolutely, and relatively to the other consti- 
tuents, greater also, in this case, than normal, Azoturia, 
or ureal diabetes, as the latter may be termed, although 
differing only in degree, la a very rare disease. 

The former condition of urine is, in colour, dear 
and pale, but occasionally assuming the appearance of 
porter diluted with water; odour, not peculiw, but 
ammoniacal (apparently from decomposition of the 
urea) when not quite fresh ; specific gravity rather 
above the average, 1'020, but varying from l"015'to 
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1-030, or even higher. Quantity about normal. Ee- 
aofion acid, when the urine is fresh, but speedily 
becomes altaline, from ammonia. A deposit of urea, 
in crystals, soon forma by evaporation, on the addi- 
tion of nitric acid, forming the nitrate of urea. 

Microscopical Characters. — Long needle-shaped crystal 
by evaporating a drop or two of urine on a slip 
of glass. Nitrate and oxalate of urea also present 
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'ttfstalB; the former in hexagonal plates and rhomH 
ootohedne (Fig, 3) ; the latter, in rectangular aniu 
right rhombic prisms, with a tendency to the form* 
tion of dumb-bell shaped oxalate of urea, 

Chttnical TesU. — Nitric acid added to a few drops i 
atinfl on a slip of glass, forms the nitrate of 
(C^N»OuH0,NOs}, which, on evaporation, appear 
ss a crust, more or less thick, according to the jHAWiJ 
iity of urea. Oxalate of urea (CsH^N,Oj, HO, CA) 
formed in like manner. Either compound can. 
Terified by microscopical examination, while the chemioa 
tort indicates, approximately, the qwiutiti/ of 



Other tests are described in special works, but 1 
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above is the most ready method of doteetiiig and 
determining urea. 

TJie separation of urea, in a free state, may be 
obtained from either the nitrate or oxalate, by the 
following simple procesfl: — Dissolve the oxalate <rf 
urea, ibr example, in hot water, and treat the Boludon 
with carbonate of lime, untU efFervescence ceases; 
the oxalate of lime thus formed, and any excess of 
the carbonate, are precipitated, leaving the urea in 
solution. Carbonate of baryta may be used instead 
of the lime salt. Nitrate of urea may he decomposed 
in like manner. Crjstala of nitrate of barj*ta are 
thrown down ; the fluid is to be filtered, evaporated, 
and the residue extracted with ether. 

Disimetive Characters of Urate of Soda, Earthy Phos- 
phate, and Pus. — These three deposits are very eimilar 
in appearance, but have widely diiferent pathological 
significance. Their certain and easy distinction u 
therefore of great practical importance. The following 
simple method of examination, and distinctive oharoo- 
ters, are given by Dr. Lionel Beale. 

Let the urine stand in a conical glass for some 
time. Then pour off the clear supernatant fluid, 
and transfer a small portion of the deposit into a 
test-tube. Add about half the bulk of solution of 
potash, and observe : — 

1. If urate of soda and ammonia, the potash may 
cause the mixture to become clear, but not viscid. 
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2. If entirely phosphate, no change -will be produced. 

3. If pus deposit, the mixture will beoomo char, 
and very ttriiit/!/ or viscid. 

4. If both puB and phosphate be present, the mix- 
tture gelatinises, but does not become clear. 

Microsoopio examination will confirm this chemical 



Fhoxphates in Urine, 

Amorplious phosphate of lime — bone-earth (3CaO,POj). 
Crystallised phosphate of lime (2CaO,nO,PO,+ 3HO). 
Phosphate of ammonia and magnesia — triple phosphate 
I {NH.O,2MgO,P05+12HO). 

Phosphate of soda (2NaO,HO,POj + 24HO). 
Amd phosphate of soda (NaO,2HO,POs + 2H0.) 



Sigeases associated : — 

btctewed nitli Dimimshed with 

Meningitis. Delirium tremens. 

Acute mania, during porox. Acute mania, in exhaustion. 
Acute dementia, during Acute dementia, in exhaus- 

tion. 
Paralysis of insane, third 



parox. 
Eickets. 



MoUities ossium. 
Aoute rheumatism 
Cholera early. 



L. 



stage. 
Acute gout. 
Acute rheumatism. 
Cholera later. 
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Increased with DiminiBbed with. 

Chronic phthisia ? Pneumonia. 

Blight's disease, acute and 

chronic. 
Typhus abdomiualis. 
Pleurisj, acute ? 
Ague? 
Diahetea ? 
Getieral Si/mptoms — coasequeut on an excess of phos- 
phoric acid in the sjatem, are those of exhaustion with 
irritahilitj. Depression of spirits with irritability of 
temper ; muscular weakness, and aching pains, espe- 
cially across the loins, with perhaps a flickering endea- 
Tour to shake off debility, for such persona are not 
unfrequently intellectually active and energetic beyond 
their strength ; these symptoms, with atonic flatulent 
and sallow emaciation, as if consumptioii 
e in progress, complete the picture of the phosphatic 
Irritability of the bladder ia frequently very 
distreeaing. 

Physical Characters of Urine. — Turbid in all cases, 
on depositing phosphates ; of a pale yellow colour, if 
the deposition be occasioned by fixed alkali — potash or 
soda, and of an orange-brown colour, if occasioned by 
carbonate of ammonia — volatile alkali; the odonr is 
ammoniacal, in the latter case ; while the speoifio 
gravity varies greatly with the colour — the pale urine 
having a low specific gravity, the higher-coloured, & 



^ 



PHYSICAL CHARAfTIEBB OF URINE. 

high specific gravity, The qiiantity is increased 
geDerallj. The reaction varies — being alkaline or 
neutral, or slightly acid when first evacuated. The 
deposit of phosphates appears as a white sand, but 
generally combined with mucus, often present in large 
quantity, and pus, probably, in variable quantity. 

Diaffiioific Value. — Phosphatic urine, as ordinarily 
estimated by the amount of phosphates deposited in the 
mine, is deceptive. Phosphatic urine, in this sense, is 
only an appearance, not a true measure of the whole 
[wnount of phosphates present, and of the pre-esdating 
Uood-conditiou. 

The pathological significance of phosphatic deposits 
the urine has been investigated more particularly by 

Bence Jones. 

Of aU the phosphates preseiif, not necessarily deposited, 

the urine, those of soda are most abundaut ; equal- 

ig in amount three or four parts of the whole, 

la earthy phosphates of lime and magnesia represent 

the remainder. Phosphatic urine, therefore, should 

rather, of the two, have reference to the former salts. 

Bat the phosphates of soda are so veiy soluble in 

water and in acid or alkaline urine, that they are 

never deposited. In this respect resembling the sulphates 

of potash or soda, any excess of these phosphates 

remains concealed. On the contrary, the phosphates 

of lime and magnesia are scarcely soluble in water, 

and nearly insoluble in alkalies, although very soluble 
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in acids, even in acid phosphate of soda. Therefore, 
whenever the urine becomes alkaline, down go the 
phosphates of lime and magnesia. This precipitate, 
however, denotes only the quantity of lime and 
magnesia drawn from the blood, and now appearing 
in the urine. The major portion of phonphoric aeid, 
being combined with Boda, remains unobserved. 

By taking more lime or magnesia in the food, or by 
adding these bases to the nrine, we increase the 
amount of eartliy phosphates ; and by a sufficiency we 
precipitate all the phosphorio acid in combination with 
them, thus leaving no phosphate of soda in solution. 
Conversely, if we could abstract all the lime and 
magnesia, no precipitate would appear by adding 
alkalies — in which, as well as acids, phosphate of soda 
is soluble, — though there remained a great excess of 
pliospbate of soda concealed in solution. But if lime 
and magnesia are present, as usual, in the urine, a 
portion of the phoBphorio acid appears in combination 
with them, forming a deposit of these pbospbatio salts 
whenever tlic urine becomes alkaline, in which they are 
insoluble. Hence the more appropriate name, alkaline 
urine, suggested by Dr. Bence Jones, rather than 
phosphatic urine, as ordinarily understood, wbich 
represents merely the amount of lime and magnesia 
present in combination with phosphoric acid. If re- 
garded from this latter point of view, the tenn " pLos- 
phoric diathesis " should be extended to denote an in- 
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in tlie total amount of phosphates, alkaline and 
earthy ; or, if limited to one phosphate, it ought to 
denote alkaline phosphate, it being proportionately four 
or five times more abundant than earthy phosphates in 
the urine ; moreover, the term earthy diathesis, as 
indicated by the urine, if used at all, ought to aignify 
urine which really contains an excess of lime and 
magnesia, and not the precipitation, it may be of only 
a small quantity, of these earthy salts, the urine 
liftving lost its healthy property of retaining them in 
solution OP. becoming alkaline. 

In short, alhalescenoe of the urine and increase in 
the total amount of phosphates have no relation of any 
kind to each other. They are quite distinct, and, 
indeed, rather oppoaito states. 

Mieroteopkal Clmravters. — Supposing alMinify of the 
uriue be due to Jited aUtali — as potash or soda — ^the 
phosphate of lime and the phosphate of magnesia are 
immediately deposited, appearing as a " white sand." 
Submitted to microscopic examination, these salts are 
seen to consist of amorphous particles, or small round 
globules (Fig. 4), and, occasionally only, prismatic 
crystals with oblique or dihedral Bumroits. According 
to Hassall's observations,* crystaUized phosphate of 
lime is common, much more so indeed than amorphous 
phosphate, which he regards as unusual. 

• Lancet, BfiO. vol. i. ; and ■' Mod.-Chir. Trane.," vol. xxxtI. 



THE IBETTABLE BLADDES. 

This wliitD deposit and co-existing alkaline condition 
of the uriue occur whenever an escesB of fixed alkali, 
or, what ia equivalent, a deficient proportion of add, 
is taken in the food. The urine is secreted alkaline, 
and deposits ita earthy phosphates in greater or less 
abundance, according to the quantity of lime and 
magnesia present. 

Not to be misled by an alkaline condition of the 
urine from Jixed alkali, it is most important to know 
and remember that the acidity of healthy urine varies 
considerably during the diurnal period. According to 
the observations of Dr. Benee Jones, confirmed by those 
of Dr. W. Roberts, it is htcersely to the acidity of the 
stomach. During digestion, when some acid, probably 
the hydrochloric, is being secreted by the stomach, an 
equivalent amount of soda or potash, previously in 
combination, must remain as free alkali in the blood, 
rendering it proportionately more and more alkaline. 
Accordingly, the urine becomes less aod less acid, and 
perhaps eventually decidedly alkaline. When acid 
eeaaea to flow into the stomach, and any superfluous 
portion which had been secreted is reabsorbed, the 
blood regains its former aicrage degree of alkalescence; 
the urine also is secreted less and less alkalescent, and 
becoming acid, its acidity rises until the next meal, 
when the highest degree of acidity ia attained. If no 
food be taken, this condition of urine remains station- 
ary for about twelve hours ; immediately after a meal. 
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its acidity again foils, and gradually approaches au 
slkaline reaction.* Examined at such time, altalinity 
of urine miglit inadvertently be regarded aa a morbid 
condition; but examination of another and another 
sample excreted Boine time after a meal, when the 
process of digestion is completed, corrects this suspicion ; 
the urine thenceforth is found more and more acid 
prior to the next meal, when the alkaline retrogressioa 
BuperveneB. 

This alternation of digestion, \vith approaching 
alkalescence of urine, and restoration of acidity on 
completion of digestion, invalidates the result of an;/ 
one examination of the urine. A mixed sample of 
the whole amount of virine excreted during the 
twenty-four hours will give its average condition. 

If talatilc alkali — as carbonate of ammonia — be the 
occasion of alkaline urine, then the deposit consists 
of the ammouiaeo-maguesian phosphate, together with 
some phosphat* of lime ; the former appearing in 
the form of transparent prismatic ciystals, or of 
foliaeeouB, penniibrm, or stellar crystals (Fig. 4). 
The two latter are phosphate of lime.t 

This deposit occurs whenever phosphates are de- 
posited in connection with an inflamed state of the 

• Sec ndTeree obseirationa by Dr. Julius Vogcl ; " A Ouido to the 
Annlj-MB of the Urine," by C. Neubauar and J. Vog'al, ed, i. Trana- 
latod for New 3yd. Sod. by W. A. M^rkliaiii, ISGM.p. 296, 

t Lmtet, ISa3, Un-ssall, 
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mucouB membrane of the bladder, the ammonia being 
supplied by the decomposition of urea, which consti- 
tuent of the urine may be regarded as carbonate of 

Fio. 4. 




plus two atoms of water. Whether urine is 
ever secreted ammoniacal appears doubtful ; ■without 
doubt, howerer, it may become so, after emisBioH, by 
of the urea. This source of the 
, present iu the phosphate then formed was 
first clearly perceived by Lecanu, and baa since been 
explicitly pointed out by Owen Eees. The decompo- 
sition of iirea is effected apparently by the mucufi, 
acting aa a ferment, which is always more freely 
secreted by an inflamed mucous membrane, ae in 
pyelitis and cystitis. Ammoniaao-magnesian phosphate, 
of its characteristic crystals, is abundantly 
and equally so, a white tenaeioiis substance, 
that can be drawn into skeins of considerable length. 
It is said to consist of pus-globules, they having be- 
come adherent under the action of ammoniacal urine. 
Thence the phosphate above mentioned, together with 
granules of phosphate of lime, are involved in one 
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gelatinous mass. This mixsd deposit is frequently wit- 
nessed in cases of paralysis affecting the bladder, wMch 
then assumes a condition bordering on inflammation. 
Chemical Tests. — All the phosphates ai'e dissolved 

I by acids — unlike coagulated albumen ; and remain 
nuaffected by heat — unlike the lithates ; but the 
following poiata of contrast distinguish the two kinds 
of alkaline urine — the ammoniacnl from that caused 

I by fixed alkali. 

Ammoimcal urine effects no change in blue litmns 

I paper until it dries, when the pink colour immediately 

I appears.* Urine becoming alkaline during digestion, 
from Jieed alkali, turns pink paper blue, which 
BO when dry. Ammomacal urine deposits 

I crysfala of phosphate of ammonia and magnesia, while 
mine otherwise alkaline, from fired alkali, deposits 
an amorphous . powder of phosphate of lime. The 
former deposit is associated with mucus and pus ; the 
latter with mucus only, and rarely in great quantity. 
Ammoniacal urine is constantly alkaline ; that from 
fixed alkali is only occasionally alkaline, i'.*;., at parti- 
cular periods of the day, Annnoniacal urine is a sign 
of local disease — inflammation of the urinaiy mucous 
membrane ; whereas alkalescence from fred alkali la 
a sign of a more general disorder, i.e., indigestion. 
Guided by these characters, we can detect and 

• Sm " Traiifl. of the Cliomioal Society," vo!. ii. p. 241, i 
by BeDM Jones. 



THE IRRITA.BLS BIABDEB. 

discriminate the h'lid of altiJi present in the urine, 
and its soiuve. Tet such diagnosis, founded on the 
kind, and even the amount, of phosphatio salts 
depogiieit by the mine, signifies nothing concerning 
the toial amount of phoephatea excreted from the blood. 
The non-appearance of phosphates does not imply 
their absence, and their appearance is no measure of 
the total amoujit present. The question, therefore, an 
ail-important one, presses, whether an (yce^ of phos- 
phates is accumulating in the " blood," consequent 
on some perversion of nutrition or digestion, and 
constituting the true " phosphoric diathesis ? " Mere 
inspection of the urine may disclose nothing respect- 
ing this constitutional morbid condition ; and should 
the urine be alkaline, we then disoover merely the 
amount of earthy baBes— lime and magnesia excreted 
in combination with phosphoric acid, .and deposited. 
But this deposit of pbosphatic salts contains only 
part of the whole phosphoric acid present. By far 
the greater portion remains ccmcealed in the soluble 
phosphate of soda, which is never spontaneotiBly 
precipitated under any circumstances. 

To determine the icho/c witouiit of phoephorio acid 
eliminated, it is necessary to aaeertain the amount of 
this alkaline phosphate, as well as that of the earthy 
phoHphatea, Both together represent the phosphoric 
diathesis. 

Por this purpose the following experimental process 



\ 



is recommended by Benee Jones : — About 1,000 grains 
of urine are to be weigbed, and the eartby pbospbatea 
precipitated by pure ammonia, free from carbonate. 
These should be filtered, washed -vdth ammoniacal 
water, and heated to redness ; adding at last a drop 
or two of nitrio acid. The amount of eartby phos- 
phates is determined by weighing the residue. The 
alkaline phosphatee are estimated by taking about 500 
grains of uriae, adding an excess of chloride of oal- 
dom, and then pure ammonia. Thus all the phoa- 
phoric aoid is precipitated as phosphate of lime. This 
is to be filttired, well washed, and the filter and the 
precipitate burnt with a drop or two of nitric acid. 
If the filtration has been slow, it is necessary to re- 
diseolTe the residue in a platinum crucible by hydro- 
chloric acid, and to re-precipitate by pure ammonia, 
when the filtration will take place Tery rapidly. After 
being burnt, the crucible ia weighed, and by deducting 
the previously determined eaxthy phosphates, the dif- 
ference may be taken aa the amount of alkaliuo phos- 
phate,* 

Oxalate of Lime (CA+CaO + 2HO) in Urine. 

Dhmees a»ioeiaied : — 

Increased with 
Dyspepsia, Scrofula. 

Gouty diathesis. Eickets, 

Uric acid and urates in mine. Emphysema of lung. 
• See"Phil. Trans.," 1845, p. 366. 
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Increaaeil with 

CirrliosiB of liver. Emphysema of lung with 

Javmdice. pLtliiBis. 

Cholera, couvalesoence. „ „ with bronohitifl. 

Bright's disease, ohronio. SpermatorrhcEa, 

Convalescence from severe Pregnancy. 

diseases. Diabetes mellitus. 

Many chronio diseases. Epilepsy. 

Geiieml 8i/mptoms. — They are those of exhaustion 
with irritability. Depression of spirits, even to melan- 
choly, with irritabihty of temper, often amounting to 
irascibility; great muscular debility, with a severe and 
constant pain or sense of weight across the loins; flatu- 
lent dyspepsia, weU marked, and loss of flesh : all theso 
symptoms corresponding very much to the phosphatio 
diathesis. But the deeper tinge, bo to speak, of the 
symptoms referred to, ' and the peculiar ohve-greemsh 
colour of the skin, almost stamp with ohorncteriBtio dis- 
tinction the oxalic- acid diathesis. Certain additional 
symptoms will aid the diagnosis. FeveriBh excitement, 
with dryness of the palms of the hands and soles of the 
feet, especially towards evening, may be notable in 
severe eases ; while the tendency to boils is of very 
frequent occurrence. Irritabihty of the bladder is, per- 
haps, equally frequent in either case, but the condition 
of the urine will at one© determine the difference. 

Physical Characters of Urine. — Clouded with Tmi<*Ti 
epithelium, and of a bright amber colour, Bomewhat 



resembling tlie bright golden sheny colour of litliic- 
atid urine, but contrasting with the pale, whey-lite 
arine of earthy phosphates, and the turbid orange- 
brown of ammoniacal urine, which, moreover, presents 
an iridescent pellicle on its eurfaoe, and is ropy and 
fetid. The specific gravity varies extremely, from 
I'OIS, or less, to 1'025, or more, Quantity of urine 
not much increased. Iteaction decidedly acid. No 
deposit of oxalate, unless present in some quantity, 

I and after some hours or days, then appearing as 

l.iiimiit«, colourless, transparent, hemp-seed, concretions, 

I mingled with mucus as a cloudy deposit. 

On being heated, the urine may become gelatinous, 

I yet retain its transparency. 

Micfogcopical Characters. — Crystals in three forms : 

Fia. 5. 



Si 
9 



® 



ootohedra, the most common, or as dumb-bell shaped 
cryBtols; occasionally in the shape of small, red hlood- 
globules, probably the earKest stage of dumb-bell 
oxalate. All these are here represented (Kg. 5). 
Chetnienl Tests, — To determine the ivhok quantity 



1^ 



1 
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of oxalic acid — free, or in combination with alkalies 
and soluble, or with lime, a portion of which oxalate 
may be precipitated — the urine of twenty-four hours 
must be collected. This should he evaporated to 
about one-fonrth its bulk, neutralized with ammonia, 
be strongly acidulated with acetic acid to keep the 
phosphates dissolved, and then a solution of chloride 
of calcium added. The oxalate of lime thus formed is 
to he separated by filtration, dried, converted into 
either the carbonate or the sulphate in the UBoal 
manner, weighed, and the oxaUo aoid calculated fipom 
the resulting carbonate or sulphate. If there he any 
reason to suppose that the oxalate is mixed with uric 
acid, then dissolve in hydrochloric acid, filter, neu- 
tralize with ammonia, and again acidulate with acetic 
acid (Hassall). 

Shonld any oxalate of lime have become deposited 
before examinatiou, this may be either separated or 
re-dissolved. 

To estimate the diagnostie importance of oxalate of 
lime in the urine, it should be remembered that thia 
state is of very frequent occurrence, and its presence 
connot be regarded as signifying a morbid blood- 
condition, excepting in respect of the qiianfifi/ secreted. 
A few minute crystals are quite compatible widi 
health; but large crystals in lai^e quantity, and per- 
sisting for a considerable period, indicate such morbid 
condition. 
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following obscTvationB by Golding Bird, re- 
mg the eompoaition of oxalic-acid urine, relate to 
istances under wliich it occurs. 
rather more than one-third of the eases eia- 
, mio acid or urates existed in large excras, 
; the greater bulk of the existing deposit. In 
I existed a greater proportion of ureii than in 
thy urine of the same density ; and in nearly 30 
, of the cases, so large a quantity of urea was 
;, that the fluid crystallized into a solid mass by 
; mtrio acid. The urate of ammonia found in 
Ene deposits of oxaHc acid urine is occasionally tinted 
with a pint hue. An excess of phosphate frequently 
accompanies the oxalate. The presence of sugar in 
the specimens examined was exceptional. 

Prout regarded the osalic-acid diathesis as a sub- 
stitute for that of lifhio a«id, the former being pre- 
ceded and followed by the latter. Liebig demon- 
strated the intimate relation of lithio acid to urea and 
oxalate of Hme ; the two latter having been formed 
artificially from the former ; and this conversion of 
lithio acid was shown by "Wohler'a experiments to taie 
place in the bodies of animals. 

Oxalic-acid urine — properly 80 called from the quan- 
tity of this acid excreted— is therefore an expression 
of mani/ morbid conditions. Taking patients indis- 
criminately in a hospital, Bence Jones concludes that 
oxalate of lime is notably present in the urine in 
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nearly one out of three. 


Diseases of many kinds, and 


of oppoate characters, 


are apparently conducive to 


this result : indigestion 


ospeeiaUy if attended with 


flatulence, and in cases 


ilso where no indigestion was 


ever experienced; skin 


diseases, and in eases where 


the sMn was never affected ; in acute rheumatism, | 


aout« gout, fever, and 


in diseases of women and 


ohildren. 




8a/j)huric Ac(4 


(HO.SOj) hi Urine. 


Diseases assocititfd - — 






Diimmahed -with 


Fever, simple. 


Bright 's disease, acute. 


Rheumatic fever. 


„ „ ohronio. 


Acute pneumonia. 


Chronic diseases generally. 


Pjteinia after confluent 


Jaundice, without fever. 


Bmall-pox. 


Cholera. 


Delirium tremens. 


Aaieniia and chlorosis. 


Acute caplllarj bronchitis. M 


Acute phthisis. 




Typhoid fever. 




Small-pox. 




Milk fever. 




Acute pleurisy. 




Chorea. 




Diabetes meUitus. 




Cholera. 




^^^ Ancemia and chlorosis. 
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Pkyiiical Characters of Uri»c are not, apparently, 
and therefore not distinctive. They would 
; to resemble generally those of febrile urine. 
Sfiit of eulpbatea ever oceurs, they being boIu- 
Ue in urine — acid or alkaline — including ammoniacal 
urine. 

JUieroscopical Characters. — Crystals of sulphates may 
be readily procured by evaporating a small quantity of 
nrine on a shp of glass. The sulphate of potash then 
appears in the shape of short sis-sided prisms, termi- 
nated by six-sided pyramids; but frequently the body 
of the crystal is wanting, thus presenting a triangular- 
faoed dodecahedron. Also in the shape of roeettea 
and dumb-bells (Fig. 6.) Sulphate of soda appears as 
decahedral crystals. 

Chemical Tents. — By adding a soluble salt of baryta, 




f.g., chloride of barium, the sulphate of barjia formed 
is iiiBoluble and conspicuous, thus representing the 
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aulphuric acid present : but not disooverecl by merely 
iiiBpeeting tlie uriue, in which the Bulphates of, potaab 
anil soda are absolutely soluble, whether the urine be 
itself acid or altaUne. The readiness with which the 
insoluble baryta sulphate appears will show the excess 
of sulphuric acid. 

The whole quantity of sulphuric acid present may 
be determined as proposed by Dr. Bence Jones : 
about 500 grains of urine are weighed, aud chloride 
of barium is then added in excess, a few drops of hydro- 
chloric or nitric add being used to ensure the solution 
of the phosphate of baryta. Heat is applied, and the 
liquid boiled for a few minutes briskly. The sulphate 
of baryta is filtered and washed until the clear liquid 
is perfectly free from chloride of barium. The filtctr 
is burnt, and the residue weighed. The amount of 
sulphate of baryta in a known quantity of urine is 
thus determined, and the whole amount in twen^- 
four hours can be calculated. 

Diagnostic Value. — The interpretation of sulphorio 
acid in the urine is somewhat parallel to that of phoB- 
phorio acid. The quantity of either acid present abso- 
lutely and relatively to the other urinary constitu- 
ents, is the question with reference to the blood- 
condition. XJnUte phosphoric aoid, no part of the 
sulphuric acid is ever deposited in combination, i.e., 
as sulpiiates of potaab and soda ; they being the 
only sulphates (excepting, perhaps, a little lime- 
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nlpliate), completely soluble in any urine, even 
i urine. But the greater part^about three- 
of the whole of the phosphoric acid — is in 
mbination with these alkaline bases, and these 
iphates are also completely soluble in any urine, 
pd never deposited. While, therefore, mere inspec- 
1 of the urine overlooks the greater portion of the 
diOEphoric acid present, it discovers none of the btiI- 
j^nrio acid. On the other hand, the remaining small 
tion of phosphoric acid in combination with the 
rthy biwes, lime and magnesia, being insoluble 
bly in alkaline urine, their precipitation indicates and 
i only the alkalescence of the urine, — by fixed 
. potash or soda, or the volatile alkali ammonia. 
Not even this chemical condition of the urine la dis- 
uoveimble* through the sulphates, which never appear. 

Chemical examination of the urine — as already de- 
scribed — by the formation of the sulphate of baryta, 
which is insoluble, and deposited accordingly, will 
discover the presence of sulphuric aeid, and its whole 
amount. 



Rippia-ic And (HO.C^.ENOi) in Urb 



Diseases associated : — 

Increased with Dlminislied with 

Liver disease, e.g., cirrhosis. Jaundice, absent. 

Dyspepsia, atonic. Typhus fever. 




Inureaeed irith 
Cholera. 
Gliorea. 
Diabetes mellitua. 



The General Symptoms are those of muBculor 
ness and nervouB exhaustion, oonseq^uent, it would 
seonij on the deprivation of nitrogenous food and an 
excess of corbonaoeous matter in the system. The 
accompanying oonditioa of urine will, however, as 
usual, determine the diagnosis between this and other 
diseases, e.g., excess of urea, phosphates, or oxalates, 
which present similar general symptoms. 

Physical Cftaractera of Urine. — The colour varieB — 
pale, or, it may be, resembles that of febrile urine ; 
the odour is generally like that of whey ; specific 
gravity below rather than above the healthy average — 
1"020, and in one case (by Bouchardat) it varied from 
1-006 to 1"008. Quantity oopioua. Eeaction, gene- 
rally, very faintly acid, neutral, or alkaline. A 
deposit of triple phosphate of magnesia not unfrequently 

Microscopical Characters. — Crystals of the ohKque 
rhomboidid prism, and its modifications, are obtained 
by evaporating two or three drops of fresh urine, to 
which a Uttle hydroohlorio acid has been added, on a 
slip of glass (Fig, 7). In stale urine, the hippurio 
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[ -will 1)6 found converted into benzoic acid ; but its 
Ifsrystals, obtained in like manner, are cliaracteristioally 
I- diOerent — ^thin glistening scales. 




Chemical Tcdn. — Neutralize the acid ■with lime, 
■conoentrate by evaporation, add hydrochloric acid, in 
i flask, to decompose tbe hippnrate of lime ; introduce 
Iftlier in large quantity, and cork the fla^k, agitate 
rom time to time, pour off the ethereal solution 
which floats on the surface, wash it with water to 
remove traces of hydrochloric acid, and then evapo- 
rate to obtain the free hippmic acid. 

K the ether should not separate readily from the 
mixture, add a very small quantity of alcohol ; the 
water added removes the latter, and any urea in 
6olution, as well as the hydrochloric acid. 

Lactic Add (HO.CsHjOs) in Urine, 
hixvaxcs asioeiated : — 

IiicroH»»d with 
Febrile diseases. Osteomalacia. 

Recurrent catarrh. PyEemia. 
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Diseases associated : — 

Increased with 

Oxalate of lime and uric acid. Leuoieiuia. 

Diabetes mellitus. Puerperal fever. 

Eachitia. RheumatiBm ? 

Physical Characters of Urim. — ^Not distinctive. 

Microscopical Character 8. — Crystals of the lactates 
of zinc, lime, and copper, may be obtained, which 
are cbaraeteristio ; the former especially, being thick 
rhombic tablets in clusters, and those of lime having 
the appearance of double brushes. 

Chemical Tests. — Evaporate fresh urine to the thick- 
ness of syrup, by means of a low temperature with 
the water-bath, treat the residue with alcohol holding 
oxalic acid in solution, treat the alcoholic extract with 
an excess of hydrated oxide of lead, filter the solution, 
remove the excess of lead by sulphuretted hydrogen, 
boil the filtrate with oxide of zinc, filter again and 
evaporate to concentration, and lactate of zino will 
appear with its characteristic crystals. 

Lactate of lime may be formed by first procuring 
a solution of lactate of baryta, and then decompcran? 
with sulphate of lime. 

Or, the lactate of copper, firom that of lime, by 
adding sulphate of copper. 

Chhriiles in Urine. 
Chloride of sodium (NaCl), 
Chloride of potassium (ECl), 
Chloride of ammonium (NH^Cl). 



CHLORIDES IN URIKE, 



Disemes associated : — 

Inpreased with 

Diabetes mellitus. 
Ague — cold and hot stages, 
Chronic phtliisis. 
Hot stage, and teginning 
of sweating. 



DiminiBhed witli 

Acute pneumonia. 

Acute pulmonary phthisis. 

Acute capillary broncHitis. 

Pleurisy. 

Acute rheumatism. 

Typhus fever. 

Typhoid fever. 

Scarlet fever. 

Erysipelas. 

Puerperal fever. 

Milk fever. 

Chronic febrile diseases. 

Cholera. 

Dropsy — cardiac, hepatic. 

Bright' B disease — acute 
and chronic. 



Physical Characters of Urine. — Not distinctive. 
Microscopical Characters. — The chlorine is, for the 
Imost part, in combination with sodium, and the chlo- 
I ride of sodium readily crystallizes. By evaporating a 
Ldrop or two of urine on a slip of glass, crystals ate ob- 
in the octohedral form, distinguished from those 
f oxalate of lime by their principal axis being longer, 
V-^ml by not polarizing light. Half-oetohedra, which 
occasionally striated, is another form. Dodeca- 
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hedra, or twelve-sided orystalfl, are the rarest form. 
By evaporation aleo, or from a Bolution of the ash of 
urine, the salt often crystaUizes in the form of crosaleta 
and daggers, (Fig. 8,) 




Chemical Teds. — Nitrate of silver, in solution, is a 
handy test for the presence, or quahtative detennination, 
of chloride of sodium, in urine. One caution only is 
required : to strongly acidulate the urine with nitric 
acid, in order to prevent the precipitation of phosphate 
of silver; or the nitric acid may he added after the 
nitrate of silver, when any phosphate of silver will he 
immediately dissolved. (Thudichum.) 

The quantity may he determined, either hy weigh- 
ing the white precipitate — chloride of silver ; or 
volumetrically, by noting the quantity of a solution of 
nitrate of silver, of known and appropriate strength, 
required to separate the whole of the chlorine. 
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r- (Ci.H„0„) in Urine. 



Hyfiteria ? 

Kpilepay P 

Asthma ? 

Emphysema, pulmonary P 

Phthisis? 

Acute pneumonia — sputa ? 

Hooping-cough — after P 



Diseases associated :■ 

Diabetes mellitus. 

Dyspepsia. 

Gout. 

Injuries of head. 

Cholera. 

Hypochondriasia. 

TJrine of old persons. 

After chloroform of 24 hours' 

administration . 
.^'^nanoy and laotation. 
JjBxA&Uoji with suppression. 



General Symptonis of Diabetes Mellitus — ^Mellituria- 
Glueosuria. — Approaching insidiously, the quantity 
ef mine hecomes notably increased, owing to the 
jioietio action of sugar : micturition, also, more frequent 
md urgent, from the presence of sugar in the urine 
ncreted, and initability of the bladder is established. 
Thia constant drain of water through the Hdneya is 
jarily attended with a diminished discharge through 
other channels ; hence dryness and roughness of 
) skin, the cuticle powdering off, constipation, a pasty 
tongue, not unfrequently red, unquenchable thirst, crav- 
hunger, with progressiTe emaciation, partly due to 
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actual wsetin^. partly to the diying ap of the hoij 
oooaeqiieiit on &e Qwenaiit iraial discharge of water 
from Uie systcsB. DAiHty progressiTely accompanies 
(his vastisg sud mtuomification, yet the mind remaine 
unclouded to the last. 

Diabetes mrllifat ia the espresaion sometimes used for 
that disease whereof sugar in the urine is the sigu; 
aiid this attrihutiTe title seems necessary to distinguish 
onlinwry diahetee from a raiiety contra-designated 

[ Diabetes uaiputtu. In the former, farinaceous matters 
w^ prohaUy oouTerted into dextrin, and thence at once 
iuto prnpe-8ugar ; but there is some reason to heliere 
that ibis succession of metamorphoses may be intar- 
t«pt«d, and that an iasipiii sugar is then formed 

f btcniMliately betv-een dextrin and sugar of milV 
(B«iK* Jones). This tasteless sugar resembles sugar 
of mUk, dif^nng from it in not giving rise to mudo 
acid and in und^going fermentation. It can be con- 
verted into grape-sugar by the adion of acids. 

rHabetee insipidus has recmTed other names — Poly- 
dipsia \ B«<«)uerel ) . Dimcsia and Kydraria (Willis). 
The Kcntion thtis eagnified, of a Iftige quantity of 
'ntffry urine, is probably a diatmot disease. Aqueous 
diabetes eommonly oceats in oomiBetian with hysteria ; 
and the twin AyrirvrM dietingvishfls it from axoluria, 
of whtc^ diBMM an nveoriTe ezmdoot of urta is the 
itiling ohaiaotmstio. The absohite amount of 
i-xereted in tb« tTrenty-four hours may be in- 
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hydmria ; no sample, however, of flueli 
niine contains its normal proportion to the water 
seoreted. 

Physical Cliaraders of Urhie. — Clear, pale-straw, 
■ greeniah tint, sweet smell and taste, specific gi'avity 
gh, averaging 1'040, and the quantity much in- 
croased, to 100 ounces, or even 400 ounces, in twenty- 
'fonr hours. A crystalline deposit of sugar readily 
ibrms as an efBoreBcence on any clothing or other 
surface where the urine may happen to dry. The re- 
action is acid, but neutral or slightly alkaline if the 
quantity of sugar he small and the urine fresh. 

Microscopical Characters. — Crystals in the shape of 
rhom1)io plates, six-sided, aggregated into roundish 
granules, or as single plates, (^ig- 9-} 




Chemical Tests. — The composition of diabetic urine 
^IB pecoliar in containing a foreign ingredient — glucose, 
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or ajjgar of the grape, and excreted, possibly, in quan- 
tity varying from 1 lb. to 2 lbs. or more, in twenty-four 
hours ; whereby a patient may paas more than liis 
own weight of sugar in the course of a few months. 
The urine oontaius, also, usually rather more tlian 
lose of its ordinary constituents. 

Diagnostic Value. — Saccharine matter is ocoasionally 
present, and as a more trace, in healthy urine; bnt 
any more obvious quantity, and persisting, ie abnormal 

To estimate the pathological significance of diabetic 
urine, therefore, the constant presence of sugar in any 
notable quantity, rather than its absolute amount, il 
the diagnostic sign of oonaequenoe. 

To detect this morbid condition in its inianoy — vin- 
dicating a corresponding blood-condition — certain teefs, 
more delicate even than the production of the rhombic 
crystals, can be applied with signal success. 

Teast or Fifmeiitation test : — Tliis is easily applied. 
Add a small quantity of yeaat to some of the suspected 
urine in a saucer ; invert a test-tube filled with this 
mixture, and stand it in the saucer ; then place the 
whole in a warm room. If stigar be present, ferment- 
ation soon begins, and bubbles of carbonic acid rising 
in the tube accumulate and depress the fluid. Minute 
fungoid growths also are developed, which can be seen 
with the aid of the microscope. Another fungus — peai- 
cilium glaucum — (Fig. 10, to left) the mildew that over- 
spreads decaying vegetable or animal matter, and wbicJi 
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I ^^i^y appear in ffWf-saccharine uriiie, is apt to be mis- 
I token for this "yeast-plant" — toru/a cerctiaiie. (Fig. 10, 




fe right.) Their distinctive microscopic characters were 
pointed out by Dr. Hassall." 

CertaiB chemical test* are more conclusive. They 
all depend on the facility with which the composition 
of diabetic sugar is changed ; and this can be readily 
effected by salts of copper, and by altalies.t Full 
directions for the successful application of these tests 
•re given in Golding Bird's work ;J the following par- 
ticulars, however, are essential to our purpose — the 
early and exact detection and discrimination of diabetic 
ine: — 

Copper, or Trimwier's tent : — ^Add to the suspected 
mine ia a large test-tube just enough of a solution of 
■ "The Urine in Health and Diacase," 1863, pp. 149 — Ifil. 
t See " Med.-Chir. Keview," January. 1853. Lionel Bt^alc. 
t "Urinary Deposits." Edit, by Dr. Birlcett. 
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eiilpliate of copper to oomnmnicate a faint blue tint. 
A aliglit deposit of phosphate of oopper generally falls. 
Liquor potassa) must then be aJded in great excess; 
a precipitate of hydrated oxide of copper firat falls, 
which rediasolves in the excess of alkali, if sugar be 
present, forming a blue solution lite ammoniuret of 
copper. On gently heating the mixture to ebullition, 
a deposit of red suboxide of copper falls, if sugar be 
present. 

Cnppezzmli's test : — ^Add a few grains of blue hy- 
drated oxide of copper to urine in a conical glaas 
vessel, Eind render the whole alkaline by adding liquor 
potassEO. If sugar be present, the fluid assumes a 
reddish colour, and in a few hours the edge of the 
oxide deposit acquires a yellow colour, which gradually 
extends through the mass, owing to the reduction of 
the oxide to a metallio state (suboxide?). 

Potmh or Moore's test .■—Place in a test-tube about 
two drachms of the suspected urine, and add nearly 
half its bulk of liquor potassse. Heat the whole over 
a spirit-lamp, and allow active ebullition to oontinue 
for a minute or two ; the previously pale urine will 
of an orange-brown or even bistre tint, ac- 
cording to the proportion of sugar present. The sub- 
sequent addition of an acid generally causes the evolu- 
tion of an odour of boiling molasses. Should the 
liquor potassso contain lead, a dark colour is produced 
by the sulphur in the urinary excretion acting on it. 
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which might lead cue to auspeot the presence of sugar 
when none exists— -a source of error first pointed out 
by Owen Eees. Hence it is important to preserve 
the test-solution in bottles of green glass free from 
lead. 

Ibr Tracea onJij of Sugar. — Certain tests are appro- 
priate for the detection of sugar, when present in other- 
wise unappreciahle small quantity — as a mere trace. 
The application of such teats impHes the previous sepa- 
ration of some of the other constituents, which would 
interfere with their action. 

(a) Br'ucke's test. — Add to the suspected urine, 
Deutral acetate of lead, and afterwards basic acetate of 
lead. Separate the precipitate by filtration, and add 
ammonia to the solution. The precipitate, by ammonia, 
is decomposed by oxaHo acid, or suspended in water, 
and Bulphuretted hydrogen passed tlirough it. The 
filtered solution contains the sugar, which can then he 
detected by any of the testa already described. 

This process will detect the seventh of a grain of 
BUgar, diluted with more than sis ounces of water; 
and two-thirds of the whole quantity of sugar present 
in a solution can be separated. 

(6) Maiimme'a teat. — Soak strips of woollen rag in 
a solution of perchloride of tin — one part of perchloride 
to two parts of water — for four or five minutes. Dry 
the slips over a water-bath. Let fall a drop of the 
fiiupected urine on one of these prepared strips, dry it, 
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and expose to the dull red heat of a spirit-lamp. If 
only a trace of sugar be present, a black epot appears. 

(c) Chrnmatc. of Potash test. — Mix equal parts of 
neutral chromate of potash and solution of potash with 
the suspected urine, and boil ; if sugar be present, a 
green colour, — by the formation of oxide of chromium, 
is produced. (Horaley.) A modificatirin of this test 
may be made : — A solution of bichromate of potash ia 
decomposed by excess of sulphuric acid ; miv this with 
the urine, and boil; a beautiful green colour appears. 
This reaction is not affected by xirea, the urates, or 
albumen. (Luton.) 

To Enfiinate the QiianlUff of Sugar. — 'By the Fiirment' 
tttion Text, the quantity of sugar present in diabetic 
urine, may be estimated according to either of two of 
the results of this process : — 

(a) By mfaMiring the cohitnc of Carbonic Acid pro- 
duced. — The mixture of yeast and urine ia placed in 
a graduated tube, inverted over mercury. When the 
fermentation is finished, in &om six to twelve hours, 
at a temperature of 100° Fah. ; the volume of gas 
formed is thus indicated, and subject to correction for 
temperature and pressure, the amount of sugar can be 
calculated. One cubic inch of carbonic acid represents 
nearly one grain of sugar. 

(i) By th^ diminution in specific gratify or tceight of 
tlte urine, after destruction of the sugar by complete 
fermentalion ; as compared with the tceight b^ora t&it 



process — Dr. W. RobertB' method. The difference of 

fipecifio gravity here indicates the quantity of sugar. 

' Two portions of urine, of four ounces each, are placed 

[ in separate bottles of about twelve ounces capacity. 

1 In one is placed a piece of German yeast, the other 

is tightly corked. Both are placed in a warm place for 

twenty-two hours, until fermentation is complete. 

I The bottles are removed to a cooler locality, and after 

t two hours the density of the fluid in each bottle is 

I tested by the urinometer. Every degree of density 

rloet, by the fermented sample, indicates one grain of 

f BOgar in each fluid ounce of uriue. 



Albumen in Urine — Albumin 



I Disetuea associated : — 
Bright's disease, acute 

and chronic. 
Scarlatina. 
Disease of heart. 
Cholera. 
Diairhcea. 
Puerperal convulsions. 

„ fever, 

l^hoid fever. 
Typhus fever. 
Pneumonia. 
Bronchitis. 
Phthisis. 



Eheumatism, acute. 

„ subacute. 

Pregnancy. 
Intermittent fever. 
Measles. 
Small-pox. 
Peritonitis. 
Pleurisy. 
Erysipelas. 
Paralysis. 
Purpura. 
Diseases with blood in 
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General Sijmptotns of Briglit'H disease of the fcii- 
neyB. — Certain struotural changes in the kidney are 
the immediate causes of the symptoms. These changes 
are : congestion, — the kidneys being enlarged bj 
engorgement of blood, and having a deep purple 
colour, followed by interstitial effusion, affecting chiefly 
the cortical or secreting portion of the gland, with 
enlargement, pale colour, and moderately firm con- 
fiistence : degeneration, — fatty or waxy (amyloid) de- 
generation of the effused matter, with Bome physical 
alterations of colour and consistence: or, lastly, partial 
absorption and contraction, — producing a small, firm, 
remnant kidney, having an irregular puckered surface, 
and granular aspect when the adherent capsule is 
withdrawn— granular degeneration. 

The first of these conditions has been named by 
Dr. G. Johnson acute desquamative nephritis, — 
fibrinous casts of the uriniferous tubules, with 
epithelial cells, coming away in the urine ; the second, 
chronic non-desquamativ© nephritis ; while the third 
condition might be termed the atrophied or remnant 
kidney. 

"Whether we regard these structural changes as a 
consequential series, or as ao many independent forms 
of renal disease, they are one and all included under 
the title — Bright's disease,— for with each, albuminous 
urine is invariably connected. 

The symptoms incident to each of these alterations 



PHYSICAL CHARAITIEBS. 159 

of structure necessarily vary, yet they are substantially 
ae. 

estian of the kidneys, beginning with pain or 
; in the loins, sickneBs, and general febrile dis- 
Btorhance, is ELccompanied with albuminous urine, and 
I the retention of urea and water in the blood, with 
I its effusion into the oeUular texture generally : thus 
[■ constituting " febrile dropsy." The blood and urine 
[ hare, in respect to each of their prominent consti- 
Ltuents, albumen and urea, ohanged ploees. While, 
I therefore, the nutrition of the body is undermined by 
I the constant abstraction of the one, the system, 
I through the blood, is poisoned by the retention 
of the other. Hence the symptoms of urffimia, 
■which are of a tjfphoid character, and prominently 
I those of " febrile oppression " — the ftinctiona of 
the nervous system being overwhelmed, as hy in- 
toxication, and stupor or coma induced. Urea 
in the circulation may affect various organs, in- 
ducing particular symptoms. Meningitis with its 
^rmptoms, or those of cerebral irritation only — 
ae headache, convulsions ; pleurisy, pericarditis, or 
peritonitis ; or irritation of the bronchial, or of the 
gastro-intestinal mucous membranes. Add to which 
degeneration of other organs, especially the heart, 
liver, and vessels of the brain, is not unfrequently a 
oo-existing or consequential condition, thus giving rise 
to their additional sjTTiptoms. Dropsy, owing to the 
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concomitant retention of water, may be called an acci- 
dents Bymptom, 

The other, or the essential symptoms of Bright'a 
disease of the kidnej-s, are connected also with the 
alterations of sfnictttre which oocur in consequence, or 
perhaps independently, of congestion ; but the albumen 
returns to the blood, and the water, about propor- 
tionately, to the urine, the urea and other solid urinary 
constituents being still retained in progressively greater 
proportion in the blood ; thus reducing the urine to n 
mere discharge of water, and often in great quantity. 
The scanty secretion of urine with congestion, eontrasts 
with this diuresis-anazoturia. Micturition is more fre- 
quent, and perhaps urgent, in the one case, and more 
abundant in the other. In both, irritability of the 
bladder is excited by the imaccuatomed urine. 

Phijswnl Charadcra of Urine, in Bright's disease. — 
Colour, smoky-brown ; easily froths, owing to the pre- 
sence of albumen ; specific gravity low — averaging 1-014 
— ^by abstraction of urea. Quantity of urine much 
diminished, owing to the reduced proportion of water. 
Subsequently, the urine becomes pale and opalesoent, 
and is less apt to froth, there being much less albumen; 
the specific gravity declines yet lower, down perhaps 
to 1-004, while the quantity of urine is increased, 
approaching even to diureaiB. The reaction is, gene- 
rally, much leas acid than in health. 

The specific gravity of the serum of the blood is 
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reduced to I^OIS or even to 1'015, as compared with 
that in health, which ranges between 1"029 and l-0r31. 
Mtrroncopical Chnracfcn.- — ^Casts of the nriniferoua 
tubules, hlood, and perhaps pus, may pass in the 
nrine, which presents accordingly eharaoterifitic appear- 
ances under the mioroacope ; hut their description 
ily relates to the composition of tlie urine 



CAemteni Tests. — The solid constituents of the urine, 
amounting in health to ahout 68 in 1000 of urine, 
in Bright's disease declines to 14, 12, or even 6 parts 
only in 1000. This is chiefly due to the ahstraction 
of urea, alluded to in connexion with the altered 
physical characters of the urine. The quantity of 
ijdbumeu contained in the urine varies exceedingly — 
from a mere trace, to possibly 543 gra. in the twenty- 
four hours. (Parkes.) 

The presence, or, as in the early stage it might he 
termed, the substitution of albumen for lu'ea, is easily 
cKscovered and readily distinguished, provided only 
e^tun precautions he observed in making the ex- 
amination. 

They relate either to the chemical composition of 
the urine submitted to examination, or to the tests 
eroployed ; chiefly, these precautions have reference to 
the urine itself. 

Albuminous urine is not merely a solution of albu- 
men. So far as it alone is ooncenied, by applying 
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heat to such iiriiie, the albuminouB portion — white of 
egg — begins to coagiilato at IGO" Fahr,, and gradually 
solidifies as the temperature rises to ;212°. But this 
urine contains other ingredients, and their variations 
in quantity interfere with the coagulation of the 
albumen. 

Thus, if the urine be alkaline, or even neutral — 
whether from the presence of volatile alkali, carbonate 
of ammonia, or from fixed alkali, as aoda — either 
alkali will combine with albumen, and neither of the 
resulting oom pounds being coagulable by heat, the 
urine remahis t-lear when heat is applied. The albu- 
men is not discovered, although perhaps abundant. Or 
again, if an opposite condition exists— should the urine 
be over acid, from the presence of a tree acid, as the 
acetic or hydrochloric, it will combine with albumen, 
and the acetate and hydrochlorate of albumen being 
uncoagulable by heat, the urine remains clear when 
iieated. The albumen is concealed. 

Supposing, however, that, on the application of heat, 
a white flaky precipitate does fall, resembling albumen, 
it may not be albumen. Earthy phosphates are like- 
ivise precipitated by heat. To distinguish between 
these two deposits — phosphates and coagulated albu- 
men, as well as to evolve albumen eonoealed by an 
alkaline or over-ocid state of the mine — ^heat hairui^ 
been applied, nitric aoid (strong) should then be 
dropped into the test-tube, containing supposed alba- 
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piinouB urine. If the deposit lie phosphates, they are 
(»-(liasoIved ; if albumen, it is more firmly coagulated. 
Nitric acid iinahkd will precipitate albumen, but it 
i liberates Hthiu acid from the lithates, and oom- 
lunes with urea; when, therefore, either of these eon- 
liituents is present in excess, a brown deposit of lithio 
acid or nitrate of urea forms and disguises the albu- 
Both precipitates, however, together with the 
Hthates, are re-diasolved by heat, which, on the eon- 
baiy, diBolosea albumen. 

In short, licat clears off any difficulty arising from 
lithio acid, the lithates, and urea ; nitric acid clears off 
my difficulty arising from the (earthy) phosphates, 
at the same time liberating and eyolying albumen 
fix)m any prevailing alkaline or mineral acid con- 
dition. 

Nitric acid, in respect of its behaviour to albumen, 
li^iitea with heat the pri^Tlege of disclosing the 
of this abnormal constituent of urine. 
Kitric acid unites with albumen, forming what may 
'^ called nitrate of albumen, which ia not coagulable 
T>y neat. Consequently, if only just so much acid 
Ik added to albuminous urine as shall combine witli 
<sll the albumen present, and form this nitrate, none 
the albumen will appear when heated. Nitrate 
albnmeu being ittsoliible in nitric acid, appears 
re acid is added; but is again re-dis£olred on 
I addition of an ej-eeas of acid. The happy meiHuiit 
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quantity of acid is necessary to exhibit albumen, — 
not jnat an equivalent, wbicb combining with tbo 
whole amonnt present, renders it insoluble, although 
heated ; this would be too small a proportion of acid ; 
while an excess — above that proportion in which the 
nitrate of albumen is insoluble — redissolves it. 

To strike the btilauee, and moreover ob'viate all 
other possible difficulties to which I have referred, 
the right method of examining supposed albuminous 
mine is simply this :■ — -Pour a smail quantity — say a 
fluid drachm — of the urine into a test-tube ; heat it 
to the boiliug point, and then drop in two or three 
drops only of strong nitric acid. If phosphates have 
been precipitated by the heat applied, they will be 
redissolved, and the white flakes of coagulated albumen 
appear more clearly. On being allowed to stand, 
it will subside in the tube, leaving the urine above 
clear; thus defining the quantity of albumen present 
in any given quantity of urine examined. This will 
be found, as already said, to vary between two ex- 
tremes ; a slight white cloudiness subsiding as a little 
flaky deposit, or part or the whole sample becoming 
solid and white, like coagulated albumen of an egg, 
in the tube. 

To eicadly estimate the quaniiiy <\f aOmmen. — Either 
of the two following processes may be resorted to : — 

Take 500 grs. of the urine of twenty-four hours, 
and boil it in a flask, nitric acid being added suhse- 
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t queutly, to secure coagulation of the albmnen, and 
I to (UasolTe any of the phosphates deposited by boiling. 
K^Fhen let the coagulated albumen subside by stand- 
I ing the ilask, decant off the clear fluid, and throw ■ 
I the residue upon a weighed filter. "Wash the ool- 
tleoted albumca on the filter, with hot distilled water, 
I bring away anline matter; dry on tlie water-bath, 
laiul weigh. 

Or, acetic acid may be added, in just sufficient 
noantity, and the luine boiled, thus to efi'ect coagu- 
tioE. The process is then concluded in like manner. 
Diagnostic Value. — The significance of albuminous 
ia its persistence, which is pathognomonic of 
) of the kidney. With mre exceptions, 
I is invariably accompanied with albuminous 
pand this condition of urine persisting is a sure 
I of that disease, and of no other. 
Temporarily, albuminous urine is associated with 
I many other diseases, most of which are specified in 
the table. 



Bile ill Urine. 



Dpicases associated :^ 

Jaundice from obstruction. Small-pox. 

Acute Ilepatitis. Scarlet fever. 

Cirrhosis of liver. Puerperal fever, 

Aoute yellow Atrophy. Pyromia. 



PneumoEift. Urine in hot ireatfara'. 

Urine of Pregmonoy. 

Oei'cra/ Symji fonts of Jaundice, — Certain stractuial 
changes in the liver are tiie immediate cauBes of tJie 
symptomB. These changes are : — some niechaiiieai 
impediment, which, precluding a free flow of tUe into 
the duodenum, permits absorption of the bile im- 
prisoned. The obstacle in question may be oonstiu- 
tion, or closure of — as by a gaU-stone impacted in-- 
the common bile-duct, the hepatic duct, the oystjo 
duct, or of the bile-ducts within the liver ; • or the 
impediment may be due to some external cause of 
pressure on either of the ducts, as by thickemug of 
the pylorus, duodenum, or head of tie pancreas; or 
a tumour within the liver iteelf, overlaying the duds. 
Without any obvious mechanical impediment to the 
free escape of bile, snp2>ressioH of its secretion is more 
frequently the occasion of deficient elimination of 
bile. Structural disease of the liver, f-g., inflamma- 
tion, acute and chronic, cirrbosis, fatty degeneration, 
operates in this way. So, also, various blood-poisons, 
e.g., through snake-bites, pysBmic infection of the 
blood, typhus, and malaria, intermittent, remittent, 
and yellow fever, severally give rise to jaundice. 
Ether and chloroform, Ukewise, are said to occa- 
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Bionally have this effect. In all these cases the liver 
itself may be atructurnlly healthy ; the blood-poiaon 
alone is the cause of a suppressed seci-etion of hile, 
which, in turn, reacting upon the blood, in daces 
jaundice. Similarly, through the nervous syatem, 
mental emotions have, in some cases, paralysed tha 
liver, and produced this disease. 

The symptoms of each of these causati\-e conditions 
are those of jaundice — yellow or yellowiah-greeu dis- 
colouration of the skin and conjunctivEe, of the urine, 
and light drab-coloured fcoces. These appearances 
due to the presence or absence of biliary colouring 
matters. The retention of bile in the Hood circu- 
ladng is, like urea, sedative to the ^ital powers of 
the nervous and muscular systems, irritative in its 
operation on certain parts, locally. Hypochondriacal 
depression, ivearinesB, and great weakness, are not 
unfrequently accompanied with an intolerable itching 
ot the skin, and initability of the urinary bladder, 
OS biliary colouring-matter escapes by the urine, ' 
The want of bile in the small intestine renders the 
piooess of digestion incomplete ; and the inappetenoy 
or even loathing of food occasioned by the bile 
retained in the system, is accompanied with imperfect 
ohylification of the scanty ingesto, and the separation 
of pale yellow frecol matter ; while habitual constipa- 
tion is relieved by occasional colicky diarrhoea, Pro- 
gresuve emaciation necessarily follows this constant 
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Acplafe of lend precipitates albumen, if present, in 
bilious urine, of a yellowish colour. 

Colour of Phoxphatc». — After espoeure of urine for a 
day or two, crystals of triple phoapliate are deposited, 
hariiig a yellow tinge. A very delicate and pretty 
test of bile colouring matter. (Hassall.) 

For Bile Acids.— {a.) Peltenko/er'g test: To a smaU 
quantity of the suspected urine in a teat-tube, two- 
thirds of its volume of sulphuric acid are to be care- 
fully added, taking care that the mixture, which soon 
becomes hot, never exceeds a temperature of 144 degrees. 
Three or four drops of a solution of one part of Bugar 
to four of water are then added, and the mixture 
shaken. A violet-red colour is developed if bile be 
present. This familiar test was not regarded favourably 
by Goldiug Bird. His experience led him to doubt its 
accuracy, and in applying it there are numerous Bouroes 
of fallacy to be guarded against ; chiefly, that the addon 
of sulphuric acid on sugar develops a red colour in the 
absence of bile. A mixture of albumen or oil with 
sugar will, even in very minute quantities, under the 
action of sulphuric acid, produce a purple or scarlet 
colour, as Easpad loug ago observed. 

(b) Hopjie's (est — for a traee of bile acid. Treat the 
suspected urine with excess of milk of lime, and boil 
for half an hour. Filter, and evaporate the clear fluid 
nearly to drynese, and then decompose with excess of 
strong hydrochloric aflid. Boil the mixture for half an 
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elementary form being a right rliombic prism, CrystalB 
of dmlesterine may also be found. {Fig. 11-) 

Chemical Tests — are the most delicate means of 
detecting the presence of biliary colouring ma/ters, when 
escaping by the urine in quantity too minute to be 
yisiVle, or made visible by staining Knen. 

JViYrif Acid. — Pour on a white plate, or sheet of 
■writing-paper, a small quantity of the suspected urine, 
so as to form an exceedingly tliin layer, and carefully 
Allow a drop or two of nitric acid to fall upon it. An 
immediate pJay of colours, green and pink predomina- 
ting, will, if the colouring matter of bile be present, 
appear around the spot where the acid falls. 

fffller's lest : — Add to the urine any albumi- 
nous fluid — serum of blood or white of egg; then 
pour in suffioient nitric acid to produce a considerable 
albuminous coagulum. Examined after a short repose, 
it will present a bluish or green colour if hile pigment 
existed in the urine ; whilst, if none were present, 
the deposited mass will be white or merely shghtly 
yeUow. 

But albumen precipitated by nitric acid in urine, 

destitute of bile, is more or less coloured, bluish or 

Kddi&h; this appearance, then, arising from the action 

nitrio acid on the colouring matter of the urine — 

Lthine. Dr. Basham has observed this urinary 

imhmred albumen most frequently in acute renal dropsy, 

it is a very unfavourable sign. 



(1) Tahk for the Mkroscopical E.raimiHdion of Urhianj 
Deposits. 

Deposit amorphous, and disappears on the addition of 
lii^uor potassre .... Urates. 
„ „ and permanent on the addition of 

liquor potassse . . Phosphate of 
lime. 
„ Tisibly crystalline, and the crystala octohedral* 
Oxalate of lime. 
„ „ and the crystals hexagonal tables 

soluble in ammonia . . Cystine. 
„ „ and the crystals, prismatic or p«o- 

niform, not soluble in ammonia, 
but in acetic acid . . . Neutral 
triple phosphate. 
„ „ and the crystals radiated or folia- 

ceouB, not soluble in ammonia, 
but in acetic acid, with efferves- 
cence . . . Carbonate of lime, 
„ „ and the crystals radiated or folia- 

ceous, not soluble in ammonia, 
but in acetic acid, without effer- 
vescence .... Biba^o triple 
phosphate.f 



> Ai^enious sold, chloride of Bodium, and the protoxide of a 
aaaume the octohedrol form, but ore raxelf present, 
not yet proved tc 
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iDeposit visibly cryBtalline, and the crystals dumb-LeUs 
not soluble in ammonia, but iu 
acetic acid, with efferveBcence, 
Carbonate of lime. 

„ and the crystals dumb-bellB; solu- 

ble by beatj but not in ammonia, 
nor acetic acid. Litbate of soda. 

„ and the crystalB dumb-bellB ; in- 

Boluble by heat, ammonia, and 
acetic acid. Oxalurate of lime.* 

„ and the crystals dumb-bella, with 

fringed edges ; insoluble in alco- 
hol and aeetio acid, but soluble 
in liquor potasBa; . Litliie acid. 

„ and the crystals lozenge- shaped 

or compound ; insoluble in aeetio 
acid and ammonia . Lithic acid. 

„ and tlie crystals spherical, with or 

without spicules ; soluble by 
heat .... Litbate of soda. 



■ Ifl not yet proTpd to 



(Thudichum.) 



I "BaiB Hediment maybe orgaakfd ; cimaudiiiig of macos, pus, epithelial 
mn the g^nita-arinarj pasaagea. atinen. blood, casta at uriniferDuii 
rarions other cells, and it^&ris of tiantie ; or atriugj, ooA^r^nble by 
KiMcdo Mdd, and conaiatiiig of a tenacious matrix with cella. aoine amall 
iMdMUDd, othera Urge and flat, wiCti oval Quelei,— it is muoua ; or ood- 
g of spherical globules, not imbedded in a matrix, about iglnth of 
ih in diauieter, studded with moleoules aud granules, and ountain- 
1 bg ■ doable ur triple nucleus on the addition of aeetio acid, — it ia pus. 



(2) Tabk for Discoveritig the Nature of Vrinanj 
Deposits by Chemical Reagents. 

Deposit white, and eoluble by heat . . . Uthates. 
„ „ and insoluble by heat, but soluble in 

ammonia Cystine. 

„ „ and insoluble by heat and ammonia, 

but soluble in aoetic acid . . Earthy 

phosphates. 

„ „ and insoluble by beat, ammonia, and 

acetic acid . . Oxalate or oxalurate of 

lime. 

„ coloiired, and visibly crystalline , . Lithio acid. 

,, „ ond amorphous, but pale, and readily 

soluble by heat Lithates. 

„ „ deeply, amorphous, and slowly soluble by 

lieat. Lithates stained by purjjurine. 



CiP.KEKAI. TKKATMENT. 

The rational remedial treatment of any morbid con- 
dition is, essentially, the removal of the cause or 
causes in operation : its preventive, their anticipation. 

Having, therefore, made a running commentary on 
the removal of the local diseasea which induce vesical 
irritability, it became necessary, in order to complete 
its curotive treatment, to trnce the pnthology of the 
constitutional causes which generally are in operation. 



GENERAL TRBATMENT. 



with their acoompaajdng morbid conditions of urine, 
as the immediate causes ; describing the physical and 
mioroacopical characters, and the chemical tests, of 
these causative conditions, and estimating their dia- 
gnostic value as constitutional symptoms. 

All this will lead to the removal of the causes 
referred to, and their remetlial treatment will be fur- 
ther enlightened by remembering the social origin of 
constitutional causes— a primary aspect of etiology, 
which is, however, more especially suggestive with 
leference to preventive treatment. 

Liihie Acid, and Lithnh's^TreaUiient. — The patho- 
logioal origin of lithic acid in excess is mal-assimila- 
iion, primary or secondary ; or it denotes an excess of 
animal food over and above the wants of the system, 
vhich 18 accordingly expelled in limine from the blood 
through the kidneys, without having contribut-ed to 
the nourishment of the body. Hygienic measures, 
jtberefore, are primarily important. A reduced pro- 
tion of animal food is obviously the leading cura- 
laure, and active exercise daily to increase the 
plimination of any excess is equally necessary. 

No remedial measures are at present known for 

reotly correcting mal-assimilation in respect to Htbic 

I OT other products. The effect of increased bodily 

(nase may be to increase the destructive metaraor- 

^osis of the highly nitrogenous textures, i.e., muscle, 

and thus directly increase the production of lithic acid : 
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but this may also react beneficially in aubsequontlj 
correcting the mal-aBsimilation, 

LitHe acid passing off in the urine as litbate of 
ammonia is liable to be dpeomposed by tbe action of 
any free acid present in the urine ; and lithic arad 
itself being insoluble appears as a deposit of reddish- 
yellow sand, consisting of crystals, which may aggre- 
gate and form a calculus. Hence the administration 
of alkalies to neuti-aUse the acidity of the urine is 
indicated, of which bicarbonate of potash is, perhaps, 
the beat for oft-repeated use. Other alkalieH employed 
for this purpose are the bicarbonate of Boda (aa "Vichy 
■water ") the acetates, tartrates, and citratea of soda and 
potash, phosphates of soda and ammonia, and borates 
of soda and potash. Conversely, the remotal of any 
soarce of acidifi/ is also indicated ; but this refers 
again to hygienic considerations. With regard to 
food, the vegetable acids, or that which will form 
them, as sugar or starch in the food, should, in Dr. 
Bence Jones's opinion, be prohibited. On the other 
hand, fi^e perspiration to eliminate the acids of the 
sweat, tbe retention of which would precipitate uric 
aoid in tlie urine, is scarcely less important. "Warm 
clothing, warm bathing, friction with horsehair gloves 
and belt — an excellent skin stimtdant — and diapho- 
retics, are most efficacious. 

Litbate of ammonia being soluble in urine at tbe 
temperatiu'e of the body, its solution is tbiM secured, 
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prorided only that fluid be not overcharged. Dilution 
the tirine will best prevent supersaturation and 
deposit. The free use of aqueoua drinks or soda 
^ater, is calculated to fulfil this indication, and thus 
probably prevent the formation of a, lithate of ammonia 
Oftlculus. Diuretics, which increase the secretion, will 
also aid the dilution of urine, and, moreover, tend to 
(diminate lithic acid or lithatos from the system. The 
vine of colchicum, in doses of ten minims and upwards 
ihrea times a day, prescribed with tlie carbonate of 
notaah to keep the lithic acid in combination, the re- 
sulting lithates themselves being further held in solu- 
tion by the administration of diluents — will together 
tatty off both, and soothe the irritability of the bladder 
ndiioh accompanies their dischurge. Saline aperients 
•eem to contribute to tbiH desii'able result. Any pro- 
bnged subjection to such a course of elimination, rs- 
■ also the simultaneous action of small doses of 
pill, apparently to maintain the proportionate 
of bile, which otherwise being virtually 
Btaiued as compared with the secretion of urine, 
tould disturb the balance of their constituents iu the 
iood. 

Frermfive Treatment recognises the same rules with 
^ard to food and exorcise ; alkahes occasionally to 
nteroopt the deposit of lithic acid; and dilution to 
beotire the solution of lithates. 

ITrea, ea-cess in Urine — Tmifmeiif. — It should he 
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remeiuLeroJ that urea— like urio acid, from ■wliieli it 
may be derived — is produced, physiologically in the 
system, by the destructive metamorphoaia of the highly 
nitrogenous textures, i.e., muscle. Nitrogenous food is 
also, perhaps, a direct source of urea, and is aasuredly 
followed hy a rapid and very considerably increased 
production of thia constituent of the urine. Its patho- 
logical origin is apparently similar ; an excess beiug 
produced in connection with febrile conditions, and a 
deficiency in those of an opposite character. Conse- 
<[uently, the indications of curative treatment would 
appear to be : to lessen the daily toil and harass, 
which are well known to be associated with ureal 
diabetes, and, still guided by pathology, to reduce 
the supply of animal food. But thia latter indication 
is not confirmed hy experience. It is found necessary 
to repair the system by a generous diet, aided by tonics 
and alcohoUc stimulants; the latter seeming to supply 
a material which readily oxidates, thus protecting the 
muscular tissue from premature decay, with that excess- 
ive production of urea which rapidly runs off through 
the kidneys and incessantly irritates the bladder. The 
quantity of urine, and thence the frequency and urgency 
of micturition, may be reduced by opium, which tends 
also to soothe the general nervous excitement that 
accompanies exhaustion of mind and body. 

Preventire Treatment is necessarily guided by similar 
considerations, only with an anticipatory application. 



PliOSPHORIC ACID, AND PHOSPHATES, 
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Phosphoric acid, and Phosphates — Treatment. — Guided 
by its pathological origin, an excess of pIiosplioriG acid, 
in combination witli alkaline or earthy baeeB, Buggesta, I 
primarily, the endeavour to arrest, if possible, that de- 
structive raetamorpboais of nervous tissue which gene- 
rates phosphoric acid in abnormal quantity. Conae- I 
quently, temporary freedom, at least fi-om all anxiety I 
and corroding care — in short, mental relaxation — is | 
primarily imperative. But the phosphatic diathesis is ] 
encouraged by vegetable food, A more animal diet, 
therefore, with boer and ■wine, is scarcely less impera- 
tive. 

Deposition of the Phosphates — phosphatic urine, im- 
ying, as it does, an altaHne state of this fluid, suggests 
the use of mineral acids. The nitric and nitro-muriatic 
ocid^ diluted, are the most useful. They are generally 
combined with vegetable tonics, as cinchona, and with l 
apparent advantage. Opium also will aid in restoring I 
acidity to the urine, besides subduing nervous excite- J 
ment. Benzoic acid has been highly recommended, 
being converted into hippurio acid during its possage-J 
through the system. The earthy phosphates, i.e., otm 
lime and magnesia, are thus held in solution andfl 
become invisible; the alkaline phoephates, i.e., of soda 
and potash, never appearing. But the deposition of 
the former is effected by an excess of fixed alkali, 
— eoda or potash in the urine. Another occasion 
phosphatic urine, is an in9p,ramatory state of tl 
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urinary mucous membrane, with the secretion of muetis, 
which acting apparently as a ferment, induces the de- 
composition of urea and liberation of carbonate of 
ammonia— a volatile alkali. The urine thua becoming 
alkaline, deposits the triple phosphate of ammonia and 
magnesia with phosphate of lime. As regards the 
mere deposition of these (earthy) phosphates, mineral 
acids will, in like manner, counteract this tendency. 
Alkalies, however, have teen recommended by Dr. 
Owen Eees, with the view of reducing the acidity of 
the urine as secreted, thus preventing its irritating 
the mucous membrane of the bladder, less mucus is 
secreted, and the urine in the bladder actually becomes 
more acid. The further treatment of cystitis, acute 
and chronic, was considered at p. 80. 

Prerentice Treatment ia determined by preckely 
the same considerations respecting the generation of 
phosphoric acid in excess, and thence the formation 
of phosphates in excess ; and also respecting the deposi- 
tion of (earthy) phosphates in the urine, whether by 
fixed OT volatile alkali. 

Oxalic acid, and Oxalates — Treatment. — Considering 
the certain pathological origin of oxalic aoid, in excess. 
— by the primary mal- assimilation of sugar and sngar- 
forming food, such food is contra-indicated. Every 
species of vegetable food is questionable ; and thos« 
which contain osahc aoid, e.g., rhubarb, sorrel, onions. 
and tomato, or certain medicines, e.g., alkaline salts 
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with a vegetable acid, are im questionably forbidden. 
Coneideriiig also the probable production of tliis acid, 
in excess, by the destruetive metamorphosea of the 
nitrogenoaa tissues in secoudary nml- assimilation, and 
its aesoeiation with, or derivation from, Uthio acid, a 
nitrogenous dipt would seem to he eontra-indieated. 
Nevertheless, experience shows that animal food, with 
brandy-and-water instead of beer or wine, form a 
suitable diet; but the water should be distilled, to de- 
prive it of lime, with which the oxaHc add otherwise 
combining would lead to the formation of a urinary 
calculus. 

Appropriate medicinal treatment will aid regimen. 
The mineral acids are efficacious, particularly hydro- 
chloric and nitro-muriatic acida, in conjunction with 
HtteiB. They were recommended by Dr. Prout to be 
taken daily for about a mouth, or ujitil lithio acid, or 
lithates, re-appeared in the urine. By adopting, said 
he, such a course of acids three or four times in the 
year, and by a carefully regulated diet, I have seen 
this diathesis gradually subdued, and at length re- 
moved altogether. Irritability of the bladder, in con- 
nection therewith, is not unfrequently subdued by the 
compound tincture of camphor ; indeed. Dr. Benoe 
Jones speaks of this remedy as having thus proved 
"very useful." 

The association of oxalate of lime with urio acid 
in the urine, requires the anomalous administration of 
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both acids and altalies. In each cases, supposing the 
deposit of oxalate to be eomdderablfl and persistent. Dr. 
Hassall suggests that it shoold be treated in the first 
instance. If the niic aeid depoata be constant and in 
large qnantitj', alkalies and acids may sometinies be 
administered with advantage alternately. 

Prerentire Treat inenf will consist iir the avoidance 
of thoee articles of food which are apt to produce or 
actually contain oxalic acid, and in the observance of 
the soitable diet. Conjointly, the precautionary use 
of the appropriate medicinal measnres, occasionally. 

Salphiirie add — Treatment. — A nirna] and vegetable 
food having, apparently, eqnal inflnenoe in producing 
an excess of sulphates in the urine, no distinction can 
be drawn favourable to either kind of diet, as a 
remedial agent. Bat as sulphur is disengaged by 
the destructive metamorphosis of the nitrogenous 
tissues chiefly, and subsequently, by oxidation, con- 
verted into sulphuric acid, active exercise, which 
increases both these changes, is contra-indicated. Ee- 
pose, and the requisite remedial measures for subduing 
febrile excitement, axe, perhaps, the general iudicatioos 
to be fulfilled. Eliminative treatment would, of course, 
be curative, by removing the excess of sulphuric acid 
from the system ; but the present state of knowledge 
in this respect is here, as with regard to other blood- 
conditions, too unsettled for practical purposes. 

Frecentive Treatment will consist in the anticipation 
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and avoidance of the causative conditions above 
alluded to. 

Hippuric ficid — Treatment, — This highly earhonaceoua 
ftoid is produced in exoess — either by vegetable food, ■ 
iteelf too rioh in carbon, or by medicine containing 
benzoic aoid ; perhaps also by the destructive meta- 
morphosis of nitrogenous tissue, in secondary nial- 
■ assimilation ; or by defective elimination of carbon 
through the liver, lungs, or skin. But Uttle is known 
respecting remedial measures. The substitution of 
nitrogenous food, increased exercise, and the adminis- 
tration of medicines to increase the secretion of bile 
and sweat, would seem to be the modt hopeful. 

Prerenti're Treatment is guided by similar considera- 
tions. 

Laefic acid — Treatment. — The pathological origin of 
this add, in excess, is obscure. Food abounding with 
lactio aoid, — introduced by primary assimilation, is 
undoubtedly one soiirce. Of eucli kinds of food, are, 
Tnilk and vegetables which have become Bour, and 
sugar or amylaceous food which may be converted 
into lactic acid. But an excess would also seem to 
arise, in some cases, from the destructive metamor- 
phosis of muscular tissue, — in secondary mal-assimila- 
tion; that tissue everywhere abounding with lactio 
odd. Mal-excretion through the skin is another 
alleged cause ; the sweat, it is said, containing laotio 
a<£d. Hence the imputed pathological origin of 
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rheumatism. Defective respiration is also an apparent 
canse ; lactio acid by oxidation, Tieing readily oon- 
Terted into carbonic acid. 

TaHng these facts and opinions into ooneideration, 
the indications of Treatment are : to correct any 
eiTor of diet, to moderate bodily exertion, to. maintain 
or increase the functions of the stin by -warm clothing ; 
and to render the respiration more active, by daily 
exercise, when the excess of lactic acid riaes appa- 
rently firom an opposite condition, in this reqiect. 

Preventive Treatment, as usual, conaiats in the 
anticipatory observance of the curative indications. 

Chlorides — Treatmenf. — Introduced into the system 
by most articles of food — in the course of primary 
assimilation, and disengaged &om the tissues, by 
destructive metamorphosis in seoondary assimilation, 
an excess of chlorides in the blood and uiine 
proceeds either from the food, or increased tranB- 
formation of the textiu¥s. Vegetable food in general 
contains a much lai^r relative amount of the 
chlorides — of sodium and potassium, than animal 
food ; and the component proportion of these salts in 
the various tissues of the body, is also diflerent, and 
variable. Exercise of body and mind, — affecting 
chiefly the muscular and nervous systems, increases 
the chlorides in the urine. The remedial indications 
are obvious ; an increased proportion of animal food, 
and rest. 



STTQAR IN tlBINE — TREATMENT. 

Preeentire Treatment ie analogous, but antioipatoiy. 1 
Sugar in Urine — Treatment. — TiuB abnormal oon- 
Btituent of the urine may proceed, perhaps, from I 
Tarious sources ; mal-asBimilation — primary or second- , 
aiy, but chiefly, from imperfect oxidation and de-f 
Btmction of the augar-glucose produced in the liver, j 
itself transformed glueogen, also produced in that J 
organ. This, which is Bernard's theory, founded on I 
experimental observations, is disputed by Dr. Pavy, 
whose observations led him to regard the transforma-l 
tion of glueogen (" hepatine ") principally as a post- 1 
mortem change ; but this again is denied by Dr, 
Harley, whose investigations may, therefore, be re- 
garded as indirectly supporting the views of Bernard. 

The imperfect oxidation of sugar is not apparently | 
connected with deficient reepii'ation. 

Besides this natural origin of diabetes mellitus, 
there is also the accidental oi'igin from injury to the j 
medulla oblongata, and floor of the fourth ventricle, 
and to the sympathetic system of nerves. 

Bearing in mind the pathological origin of this dis- 
see, the indications of treatment relate to diet rather 
than medicine. No known medicinal measures have 
hitherto proved essentially efEeacious ; but the i 

I bo controlled, and for an unlimited period, by i 
a|ipTopriate diet. 

The rule to be observed is, — a serupuloua avoidance I 
of every kind of food containing sugar, or which con I 
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an unlimited period. By their inBtrumentality Mr. 
Camplin not only rescned liimself from a deploraljle 
state of health, but was preseryed from the ever- 
threatening recurrence of this disease during a period 
of no leas than fourteen years. 

Cod-liver oil in large quantities, — seven or eight 
ounces daily, — is highly recommended by Dr. Senoe 
Jones, in cases of considerable emaciation.* 

Albumen in TTrine — Treatment of Bright's disease. — 
The retention of urea and water, in the blood, with 
the discharge of albumen in the urine ; and Bubee- 
quently the proportionate exchange of water for albu- 
men in this secretion, while the retention of urea in 
the blood proportionately increases : these are the 
changes in the relation of the blood and mine, which 
are essentially of therapeutic importance. Nutriment 
in its best form, — albumen, — is incessantly draining 
away from the blood ; while effete and noxious matter, 
— urea, — representing the decay of the textures, is 
simultaneously retained : thus conceding the powara 
of life to the dominion of death. Besides the symp- 
toms incident to this double process of destruction — ^by 
starvation and blood poisoning, both of which are 
faithfully represented by the condition of the urine — 
general dropsy supervenes, owing to the retention of 
the water, which infiltrates the cellular texture through- 
out the body, — ^presenting an additional symptom. 
• " Stomach and Renal DiBaasea." 1830. Case p. 113. 
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Stmctural or pathologico - anatomical ohaiigeB in 
le kidney are the immediate causes in operation ; 
-congestion, followed ty pale interstitial effusion, with 
BBquamation and damage of the tubuli tmniferi ; 
itty, or waxy (amyloid) degeneration of the effused 
latter, or its absorption and oontraction, — constituting 
le 80-ealled granular degeneration, with irreparable 
estruction of the organ itself, which has become 
noil and withered. 
Remembering this abstract of the pathology of 
right's disease, the curative indications of treatment 
re, — to reverse, if possible, the relative conditions of 
te blood and urine, and thus restore the condition of 
aolth. 

Capping or blisters on the loins will tend to remove 

be renal congestion ; but beyond thus aiming at tlie 

Dot of the disease, the perilous state of the kidneys 

irbids any direet attempt to restore their function. 

Inbsequently, diuretics may be tolerated, and then 

prove serviceable. Digitalis, squills, or the tincture of 

cantharides, — cautiously administered, are, perhaps, the 

^BnoBt etiicacious. The pUl originally prescribed by 

^^be late Dr. BailHe is an admirable formula. It con- 

^^^tfi of powdered digitalis, half a grain, and squills, 

one grain, combined with three groins of blue pill ; 

to be taken two or three fames a day. 

t Palliative treatment will have for its object the dia- 
Bige of water, which has accumulated in the system, 
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by other oliannelfi than the kidneys ; i.e., through tlie 
bowpla and skin. Hence, hydragogue cathartiea, e.g., 
elaterium, cToton , oil, gamhogc, jalap Avith cream of 
tart:ir; and diaphoretics, e.tj., citrate of ammonia, the 
compound powdered ipecactianha (Dover's powder), and 
hot-air or sweating baths ; are singly, cfjnjointly, 
or in succession, often remarkably usel'ul and com- 
forting. 

Irritability of the bladder eeaaes as the natural con- 
stitution of the urinary secretion is restored; but the 
last-named medicine — Dover's powder — will also be 
conducive to this result, besides Jiaving a special action 
on the skin. 

A generouff diet, consisting of an increased pro- 
portion of albuminous food, as in the form of eggs, 
is especially necessary in the chronic disease, to replace 
the albumen whioh has been lost, and is stiU pass- 
ing away; with tonics also to support the oiroola- 
tion. The preparations of bark are thus effectual, but 
those of iron more so, for in no disease, perhaps, are 
the red corpuscles of the blood so reduced. 

Further details respecting remedial treatment belong 
rather to special works on this disease. 

Prerenfive, Treatment has reference rather to the 
causes of that primary alteration of renal structure, 
whence the pathology of the blood and urine proceed, 
'hose causes are preventible, in most instances. Soai- 
itina is an occasional cause — rarely, however, a pro- 
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ductive one, unless brought into operation by cold. 
After scarlatina has run its course, the residue of 
poison remaining in the blood appears to he naturally 
expelled by the kidneys, imposing extra functional 
duty on these organs ; yet they generally fulfil their 
appointed task, unless when thus congested — ^border- 
ing on inflammatory excitement — exposure of the body 
to cold should further impose an additional and in- 
tolerable burden. Then, under the pressiu'e of «r- 
treme congestion, albumen is filtered off, urea retained, 
and fibrile dropsy supervenes. This additional strain on 
the excretory power of the kidneys, and its results, 
are obviously preventible. So also the more prevalent 
intemperate use of spirituous hquors imposes extra 
work on the kidneys ; but even this strain may be 
made for years with impunity, although a hazardous 
experiment. Exposure to cold, however, becomes in- 
tolerable; it provokes albuniinaria. 

Such is the usual etiology of this disease, as origi- 
nally Laveetigat^d by Bright,* and which the expe- 
rience of other observers has since confirmed. That 
" intemperance seems its most usual source, and ex- 
posure to cold the most common cause of its deve- 
lopment."! 

■ Beporta of ML<dIcal Cases selected with a liew of illustnituis the 
STmptoms and Cure of Disoasea by a Refereocc to Slorbiil Auatomj. 
1827, vol. i- P- 3. - 

t Guy's Hosp. Ecp. 1836. Vol. T. Cases and Obs. illiigtEatf V 
BenAl Diaease, Bccompaiiied with the secrclion of jUbnnunouB I 

p. 339. I 
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Bile in Urine — Trmimeitt of Jaundice. — Tlie reten- 
tion of bile in the Mood circulating, and thence its 
effect on the system at large, — of which the escape of 
biliary colouring matter in the urine is symptomatic — 
is the pathological condition of therapeutic importance. 
But this again has reference to the structural con- 
ditions of the liver or adjacent organs, by which such 
retention is effected. These causative conditions are ; — 
either mechanical, by obstruction in the ducts, or exter- 
nally, to the free flow of bile into the duodenum, thus 
permitting the absoqition of the bile imprisoned ; or, 
some structural disease of the liver, — arrest of secretion 
being then the immediate cause in operation, thua pre- 
Tenting the eUmination of biliary constituentfl &om 
the blood. Without any structural disease of the 
liver itself, arrest of its secretion may also be caused 
by various morbid states of the blood or of the nervous 
system, which, severally, paralyzing the function of 
this organ, induce jaundice. 

The indications of treatment which may be gathered 
from the pathology of jaundice are of different prac- 
tical significance, and hopefulness. If the retention of 
bile be due to some mechanical obstruction only, that 
causative condition muy cease, spontaneously. An im- 
pacted gall-stone will moat probably pass, in the course 
of time ; or the pressure externally, of any adjacent 
organ enlarged by disease, may itself be reheved, from 
time to time. Tilepeated opiates, or the warm bath. 



will also tend to soothe and relax sposnt, in the one 
; and an accidental turn in the course of the 
disease, may bring relief in the other. But with 
structural disease of the liver itself, remedial meaaurea 
become necessary, yet the result is leas hopeful. An 
appeal to the secretory power of the liver may have 
a satisfactory response, and thus the ailministration of 
the cholagogue purgatives, large doses of blue pill 
or taraxacum, with salines to uuload the portal cutiii- 
lation, may he advisahle. Arrest of secretion by the 
influence of various hlood-poisons, or powerful mental 
emotions, or the shock of bodily injury, affecting the 
nervous system, are eases scarcely within the reach of 
|nedioine. Thus, jaundice arising, occasionally, from 
pytemio infection of tlie blood, from poisoned wounds, 
ftnd from various fevers, subsidra only as the morbific 
blatters in operation are eliminated through other 
Ohannels of excretion. 

Prerentipe Treatment. — The appropriate preventive 
aieaflures with regard to each of the blood diseases — 
tbe causes and treatment of which we have now con- 
imdered, are at once suggested by reference to the 
Dauses themselves. 

Temperature is the main q^uestion to he considered 
in reference to the prevention of jaundice. Not that 
jther etiological conditions aro unimportant, but tJiey 
ore for the most part beyond our control. 

A hot climate predis^osea to jaundice by enfeebling 
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the pii'culation and inducing congestion of the liver. 
It is prolMible also that diminislied oxygenation of the 
blood, (Ju-ough. hftbitually hreathing a hot atmosphere, 
aids this effect on Europeans, prior to their accli- 
matization. Hydro-carboaaeeouB matter, ordinarily 
eliminated by the lungs, accumulates in the blood, 
and the liver is proportionately overtaxed — a burden 
increased hy indulging in stimulating liquors, especially 
malt beverages, which, abounding with hydrocarbona- 
ceoufl matter, fall heavily on this organ, and further 
tax its functional power beyond eudumnce. 

Such being the predisposing influences of high tem- 
perature, any change of temperature approaching to 
cold is th? immnli'ri/f or exciting cause of jaundice. 
In, ererff case, Sir Eanald Martin ailirms,* that he has 
seen in England amongst those who have returned 
from India, cold has been the immediate c-auae of 
this disease. Tat in g seventy-two oases of iot^rua 
typhoides, by Lebert, one-third occurred in November 
and DeceiubQr, 

The preventive measures suggested by these obser- 
Matioqs are plain. They are most important to 
persons abo\it to \'isit any tropical climate. Although 
unavoidably subject to the physiological influenoes of 
heat, certain precautions are available. Prudent mode- 
rivtion in the use of stimulating beven^^, and the 




• " Inflnence of Tropical Qimates in prodiifiiug the Acute ZnJemio 
niseaaes of Europoaiu," edc 2, 1861. 
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careful regulation of clothing, should be rigidly ob- 
served. Besides adequate protection against the vieisei- 
tudes of external temperature, the cautious indulgence 
of cold drinks — ^ieed Leverages — is an injunction not 
to he forgotten. On returning home, after residing 
for some time in a tropical climate, it is adv-isable, if 
possible, to pa^ the ensuing winter in a more even 
climate than that of England. And when residing 
again in this country, the eoutinued observance of 
these precautions, especially as regards vicissitudes of 
temperature, will prove the most effioacious preventive 



Urinary calculus, or stone, signifies a concretion of 
one or more of the constituents of the urine, forming 
a hard mass. 

Origin. — Any such concretion originates from the 
precipitation of the component urinary oonBtituents, 
I urinary deposits, in consequence of a loss of solvent 
oapftcity in the water of the urine. But this dis- 
! torbanoe of solvent capacity may arise in either of 
threo ways : (u) by an excess of any substance for 
the water to dissolve;. (6) by a deficiency of water 
as the eolvent ; or (o), by the presence or absence of 
Bome third substance. Thus, then, different analyses 
of the urine occur in some port of the renal appa- 
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ratus — ^Hdnejs or bladder — ^precipitating urinnry de- 
posits. 

Production of Calculus. — The formation of a calculus 
may occur in either of two ways : (1) The deposit 
may aggregate from a focus of its own suhEtauce ; (2) 
or around a foreign body, as a distinct mielens, the 
more frequent mode; in either way forming a calculus. 

In the former mode of production, aggregation de- 
pends on (fl) an excess of insoluble constituents, and 
thence their immediate precipitation, e.g.f in the fonns 
of mie acid, urate, and oxalate concretiouB ; or (i), 
stagnation of urine in the bladder, in connection with 
paralysis, chronic cystitis, and hypertrophy of the organ, 
enlargement of the prostate, or strictiire of the urethra, 
as causative conditions of retention of urine, e.g., in 
the formation of phosphatic calculi. 

The nm-.-'ii, when distinct, is some foreign body; a 
small clot of blood, or mueua, derived from the urinmy 
organs in wliich the calculus originated; or it may be 
some extraneous foreign body, introduced into the 
bladder through the urethra, or by wound or ulcera- 
tion of the organ. 

The coiistitiieiifs of a calculus are fixed, in the state 
of aggregation, by some kind of cemenl, apparently 
animal matter — mucus, fibrin, or fatty matter ; possibly 
blood, epithelium, or even pus. 

The aeeit of origin, in tne urmary organs, has 
already been adverted to ; commonly the kidney or 
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bladder, occasionally, however, in the urethra, as the 
dilatation hehind a Etricture ; thus a oaloulus is desig- i 
nated ivnnl or vesical, possibly urethral. Generally, a , 
arinary calculus originates in the kidney, and subse- 
quently descends, as a small stone, into the bladder, 
where it increases by further concretion. 

Urinary calculus differs in its physical characters 
and chemical composition, thus representing different 
ola&ees and species of urinary calculi. 

Pht/Mcal characters comprise colour, shape, size, weight, 
insistence, and section-appearance (also number). These I 
characters, and their differential peculiarities in the I 
various species of calculi, are indicated conveniently i 
Table (I). 

Section of a calculus presents a certain structure ; a 
distinct nucleus, in most species, and the surrounding ] 
concretion, which has an external crust, more or less 
distinct. The concretion- substance is commonly dis- 
posed in concentric layers or laminte, and sometimes 
shows radiating lines from the centre to the eircum- . 
ference of the stone ; or it may be continuous, having 
visible arrangement. The former appearance corre- 
sponds, apparently, to successively active periods of 
nrinary deposit, as depending on varying states of the 
urine ; while the latter appearance would indicate the 
result of an uninterrupted deposit. 
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Simple caleuluB consists of only one chemical con- 
stituent, and thus presents a section uniform in colour 
and consistence ; compound calculus consists of different 
constituents, presenting a section of varying appearance 
at different depths. Lamination may occur in the 
formation of both a simple and a compound calculus. 
In the latter, the successive deposition of different 
matter may have a regular alternation, forming an 
{illeniating calculus. 

The nucleus varies, as already said, in its nature, 
and also in its situation, nimiber, and connection with 
the surrounding concretion. Thus, commonly central, 
or nearly so, it may be very eccentric, as in some 
renol calcuh ; usually single, there may be two or 
several nuclei, as distinct centres of coneeutric deposi- 
tion ; and usually connected and fixed, the nucleus 
may he isolated and loose, owing apparently to a 
layer of hlood or mucus having first gathered around 
it, followed by the concretion, while the organic matter 
has dried and disintegrated, isolating the nucleus. 
Lastly, the latter may itself have disappeared, leaving 
a central cavity; this result ensuing, probably, when 
the nucleus was organic matter which has undergone 
disintegration. 

Chemical Composition. — Urinary calculi, in regard to 
their essential constituents, may be divided into two 
olassea, a third class representing the more rare forma: 
(1) calculi consisting of uric acid and urate of ammonia, 
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with their rarietieB, the oxalate of lime, uric or xantl 
oxide, and cystic oxide or cystine ; (2) 
calculi in all their Torieties, as phosphate of ammonia 
and magnesia, or triple phosphate, phosphate of lime, 
and mixed phosphates of lime, magnesia, and ammoniiUj 
or the fosihle calculus ; (3) the fihrinoua uro-stealil 
oarhonate of lime, and siHcious ealenli, 

The relative frequennj of different colcuK varies vi 
different countries. Thus, comparing India and Enj 
land: — (1). In Bomhay, the proportion of 
lime calculus is ahout twice that in Kngland, tal 
standard coUeetions of calculi, for comparison, in botfe 
countries, (2). The proportion of uric acid calculi 
considerably less in India than in England ; in the 
former oountiy, urate of ammonia calcuh are some- 
what more frequent than uric acid calculi, and con- 
versely in England, _ (3), The proportion of phos- 
phattc calculi is much less in India than in England, 
owing to the rarity of the mixed phosphates in the 
former country. In mohing these estimates, the calculi 
compared relate to the composition of the nucleus, or the 
entire substance of the concretions. 

Examination of XTrinnrp Cahuti. — The appliances requi*' 
eite for the examination of calcuh are few and simple i.| 
a platinum spoon or piece of platinum foil, a spirit- 
lamp, and sometimes the aid of a blow-pipe ; teet-, 
tabes and watch-glasses, with the acids — ^nitric and^ 
hydrochloric, and the alfcaUes — oarhonate of potash an< 
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Caiisfs of Un'nari/ Calculi. — The iirinaxy produdlon or 
formation of calculus has abeady heen noticed. Pre- 
disposing causes are here considered. 

Climafe and locality have apparently some predis- 
posing influence. Calculus is more common in tem- 
perate than in warm and cold regions, and more 
especially in humid countries of moderate and change- 
able temperature, such as Holland, France, Germany, 
and England. It occurs, however, very frequently in 
Egypt, Isle of France, Ev^sia, Bagdad, and both the 
East and West Indies. Some parts of the eame 
country are certainly more prone to calculus produc- 
tion than other parts ; as particularly the county of 
Norfolk in this country. Race, it is said, has different 
proclivities ; that calculus disorders are more oommon 
among white than dark raoea of men, yet stone is 
of very frequent occurrence among the natives of 
India. 

Merediiar'j transmission is evinced in the gouty dia- 
thesis, and the production of lithic acid calculi. 

Sex undoubtedly affects the relative proportion; stone 
is less frequent in females than males, in the propor- 
tion of 1 to 20, or 1 to 23. This remarkable dispro- 
portion is attributed mainly to the peculiar anatomical 
disposition of the female urethra; its comparative short- 
ness, larger size, dilatability, and straight course, all these 
circumstances facihtating the passage of a small stone. 

Period of Life or Age. — Stone may occur at any 
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ag6 ; aiid, according to Stahl and Geyer, it ocea- 
■eionally exists as an intra-uterine affection. But the 
two extremes of life seem to be most subject ; stone 
being met with most frequently, it is said, in young 
and in old people. Of 5,376 cases collected by Civiale : 
1,946 occurred before the age of 10 years, 943 from 
10 to 20, 460 from 20 to 30, 330 from 30 to 40, 
from 40 to 50, 013 from 50 to 60, 577 from 60 
to 70, 199 from 70 to 80, and 17 after 80 years of 
age. Coulson has collected 3,264 cases of lithotomy : 
under 20 years of age, the proportion was 71'20 per 
oent. ; between 21 and 40 years, 12'10 per cent, ; 
■ between 41 and 60, 10"87 per cent. ; and between 61 
and 80, 5-72 per cent. Sir H. Thompson's table com- 
prises 1,827 cases: under 20 years of age, 60-42 per 
cent.; between 21 and 40, 10-18 per cent.; between 
41 and 60, 17"56 per cent.; and between 61 and 81, 
11*83 per cent. Respecting the value of these statis- 
tioe, Mr. Coulson has well remarked, that they repre- 
sent the absolute number of persons affected with stone 
at different ages; but not aa relative to the total 
number^ of persons living at the several periods of 
life. TIius, if all persons under 20 years wero affected 
with a certain disease, and all persons over 70 years 
were affected vdih the same disease, the liability would , 
I be the same, although the absolute number of persona 

Ed would be very different. By correcting this 
otween absolute and relative numbers, the tables 
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would stow that children and young persons are less 
liahle to calculous disorders than is commonly supposed ; 
that from 20 years upwards, the tendency goes on 
increasing in a very remarkahlo manner to the end 
of life. Sir H. Thompson- thus expresses it : " That 
the proportion of elderly calculous patients to the 
existing population at their own ages is larger than 
the proportion of children affected is to tlie number of 
existing children." 

Sahits of life have unquestionably some oauaative 
tendency. Thus, sedentary habits diminish the perspi- 
ratory secretion, and throw increased work on the 
kidneys ; high living, and especially indulgenoe in 
various kinds of nitrogenized food, and certain bever^ 
ages, supply the material for uric acid and other 
allied concretions, while indigestion and secondary mal- 
assimilation in the textures generate uric acid. 

Various morbid conditions of the vrinanj organs may 
induce calculous formations ; the presence of a foreign 
body especially, which soKcits the precipitation and depo- 
sition of the urinary constituents around itself as a nucleus. 

Other accredited causes are doubtful. Thus, the im- 
puted influence of certain mineral waters is fallacious, 
none of the forms of calculi corresponding to the salts 
.in such waters. The alleged exemption of persons in 
certain occupations, as soldiers and sailors, seems yeiy 
doubtful. 

Diagnosis of Uriimry Ca/ctili. — In relation to treat- 
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ment — whether medicnl or surgical, and especially the 
former, the upecks of urinary calculus is a question of 
great importance. 

The elements which, singly or collectively, determine 
the diagnosis are, — examination of gravel or small 
portions of concretion passed in the urine, the accom- 
panying condition of urine, the constitutional condi- 
tion or diathesis, and the other predisposing causes 
already enumerated. If all this knowledge should 
fail to eatabhsh any positive conclusion as to the 
nature of a calculus, it may at least have a negaUre 
value, hy indicating the species to which the atone ia 
not alhed, and thus indirectly guide to an appropriate 
treatment. 

Examination of gravel or small portions of concretion, 
Buppliea the most exact knowledge relative to the 
species of calculus co-existing. 

The condition of uriiie passed at the same period 
affords the next moat reliable ground of diagnosia. 
Urinary reaction and deposits arc hero the indications 
to ho observed. 

The reavlioit may he acid or alkaline ; and the latter 
from fixed alkali, or from volatile alkali — carbonate of 
ammonia. 

(k) Acid reaction will indicate that the calculus 
is either uric acid or oxalate of lime, or a combina- 
tion of both species of concretion. A tkposit of one 
or other of these constituents can alone determine the 
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particular Bpeeies of ealculuB. Not mifrequently, either 
deposit alternates with tlie other, and then a combina- 
tion of both may be infeiTed. The presence of either 
deposit in the mine for any considerable period would 
indicate that the external crust of the stone is of 
that kind; but this will fail to indicate the composi- 
tion of the deeper substance. 

Henal caloidi contrast with vesical calculi, in being 
much more simple — consisting usually of only one 
species, while the vesical are usually compound, — con- 
sisting of two or more species. This complexity in- 
creases often according to the period during which 
the calculus has remained in the bladder. Conse- 
quently, if the calculus originated in the kidney, hut 
has descended into the bladder at a recent -date, it 
will probably he simple; and while an acid reaction 
might indicate either urio acid or oxalate of lime, 
the deposit will probably determine which species 
constitutes, in this case, the entire calculus. 

The relatively greater frequmei/ of uric acid com- 
pared with oxalate of lime calculus, is a consideration 
which win aid and corroborate an otherwise doubtful 
diagnosis ; but such evidence is of much less value 
than that supplied by examination of the urine. 

Constitutional predisposition is a more important 
element in our calculation of probability. Thus the 
gouty diathesis will more probably be associated ^itli 
uric acid thau with oxalate of Hme calculus. 
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('2.) Alkaliiie urine has a widely different signifi- 
cance, according to the nature of the alkali. Fixvil 
altali is associated with phosphate of lime, or with 
carbonate of lime. Both these specios of calculi are 
rare, and the latter extremely bo. Volatile alka'i- 
carbonate of ammonia ia always associated with a 
calculus — when present — the crust, at least, of which 
consists of phosphate of ammonia and magnesia, with 
phosphate of lime, forming the mixed phosphates or 
fusible calculus. But the composition of the nuck'ua 
and body of the calculus is not indicated. And the 
thickness of the crust will depend on the greater or 
less degree of ammoniacaL reaction and odour ; and 
this, again, will be influenced by the quantity of muco- 
purulent secretion, as estimated by its discharge in 
the urine ; and the duration of this twofold condition 
of urine will, of course, affect the resulting propor- 
- tion of the encrusting deposit. At length, even por- 
tions of phosphatio concretion may he passed with 
the urine. It is necessary to observe that the luine is 
ammoniacal when passed, and not ea the result of de- 
composition, subsequently, jB 

KENAL CALCULUS. 

A stone forming in the pelvis of the kidney may, 
or may not, he attended with pain or other symp- 
toms of nephritic irritation. Frequently, it remaini 
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^uiesoent anil unsuspected when lodged in tliia dilated 
portion of tlio ureter. It may tiiere attain a lai^e 
Bize and remarkably irregular shape, being moulded 
to the pelvis and calices of the ureter within the bilus 
of the kidney. Absorption of the kidney-suhstanee 
results &om the oontinued pressure, and this is 
attended with pain in the lumbar region and sjTnp- 
touia of nephritis. In rare cases, absoeas haa been 
known to ensue, and the atone discharged through an 
aperture in the loin. 

A small stone in the pelvis of the Hduey usually 
deaeeuda t^irough the ureter into the bladder ; it 
gradually iiicreas9s in size, as a vesical oalculus, by 
Bccamulating oonoretion on its surfaee. 

The descent or passage of a renal calculus is acoom- 
^anied with more or less severe pain and constitutional 
distnrbanM, in proportion to tho size and shape of 
the stone. A small, smooth stone may descend without 
occasioning any notable auffeiing. A larger-sized and 
rough stoue, as a mulberry oalculoa, descends with 
much difficulty, and causes proportionate agony. After, 
perhaps, some symptoms of nephritic irritation, the 
patient is seized with sudden and excruciating pain 
in the loin, extending down the course of the sper- 
matic cord to the testicle, wliieh is often retracted, 
and down the thighs. This agony may, as it is said, 
" double the patient up," and make him roU on the 
■ground, vainly seeking and imploring rehef. It .'s 
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worse to bear, and to witness, than the pain in passing 
a gall-stone. Bloody-urine, veeical irritability and fre- 
quent micturition, with vomiting and constitutional 
irritation, are the additional symptoms of a descending 
renal calculus, and which simulate acute nephritis. 
But the constitutional disturbance is not febrile, the 
pulse remaining comparatively unaffected. These sjnnp- 
tomB continue, with occasional remissions, from gene- 
rally twelve to twenty-four hours — the usual period 
occupied by the descent of a renal calculus ; when, on 
its entering the bladder, all the symptoms suddenly 
oease. This origin, course and character, and termina- 
tion of the symptoms determine the diagnosis. Some- 
times, the calculus remains impacted in the ureter, 
and symptoms of calculus pyelitis supervene. When 
the stone has become vesical, and is lodged in the 
bladder, the symptoms of stone in the bladder ensue. 

Treatment. — Only palliative measures are available. 
Opium is the most etBcacious anodyne for assuaging 
the nephralgio pain, and the patient can be kept 
under its influence during the whole period of passing 
the stone. Chloroform may, however, be administered 
with advantage, fi-om time to time, as a relaxant. 
The warm bath is also a moat serviceable adjunct. 
Cupping to the loins, followed by warm fomentations, 
may afford some relief. The bowels should be thoroughly 
emptied by mUd oleaginous euemata, and diluent di-inks 
freely allowed. 
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Urinary calculi may be subjected to two kinds of 
treatment — medical and Burgiool, 

Medical treatment has two objects in \-iew : the 
prevention of the formation of a oalculus, when the 
nausfttive conditions predisposing thereto exist ; the 
removal of a calculus, by solution, and the expulsion of 
its constituents through the urethra — ^the solvent tceat- 
raent. 

Surgical treatment is restricted to the accomplisli- 
ment of the latter object — ^the removal of a calculus, 
and by means of oertain operative and mechanical 
procedures : Uthotriti/, the removal of a stone mechani- 
cally, by cruahing it in the bladder witli instruments, 
and extraction or expulsion piecemeal of the dehri'! 
through the urethra, or perhaps by simple dilatation 
of the urethra without any cutting operation ; Uthth 
tomij, or the extraction of stone by a cutting opera- 
tion. 

The two kinds of treatment are here stated in tie 
order of their relative desirability, but their practica- 
bility is nearly the reverse, surgical treatment being 
generally far more effectually curative. Still, however, 
to complete this work I shall here notice the mediosl 
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treatment of calculi, espeeially from a preventive point 
of view ; operative procediires are fully described in 
my work on Surgery, recently pubHshed. 

Pretenfite Treatment. — The prevention of calculous 
conoretion preaupposea tlie recognition of any auoh 
aigna as may indicate a predisposition thereto, and in 
due time to anticipate this resuit. An habitual and 
persistent deposit in the urine of some one or more of 
the constituentB of a caleulus, is the surest indication 
of the probable issue. Thus, paraiatent deposits of urio 
acid, urates, oxalate of lime, earthy phosphates, or 
cystine, as the constituents, severally, of the more 
common species of urinary calculi, are premonitory of ' 
their formation ; but only under, or partioularly, 
certain circumstances of urinary deposit. The aignifi- 
cint conditions are, when the deposit, as of urio acid 
or oxalate of lime, ia found in the urine, immediately 
after micturition, or ia deposited before it haa cooled. 
Either appearance would indicate that the constituent 
of one or the other concretion ia aecreted with the { 
urine. Whereas, the aame appearance taking place at 
a Bubaequent period, when the urine haa atood for a 
few houra, might be the result of after-ohangos. An 
ammoniacal condition of urine, in connection with 
cystitia, has always a tendency to concretion of tha 
earthy phosphatea depoaited. The liability to oaloulous- ] 
formation will be obvious whenever any portion <rf 1 
ooii<n«tion has paased with the urine, or the patient -j 
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has undergone an operarion — lithotrity or lithotomy, 
for the removal of stone from the bladder. 

Preventive treatment may be general, aa relatdng to 
all calculi, or special, as relating to the different species 
of Btone. The general indioationg are to prevent any 
concentration of urine, and its prolonged reten- 
tion in the bladder. Either, or both conditionB 
would obviously have a direct causative tendency to 
the formation of caleuloua concretion. Concentration of 
the urine occurs mostly after fasting, sonie hours 
previous to the nest meal, and duiing sleep ; in the 
latter physiological state of the system also, the urine 
is not only scanty, but retained in the bladder for a 
longer period than in the day-time. And during 
fasting or sleep — states of the system more or lesa 
remote from the process erf digestion — the urine becomes 
highly acid ; hut again mere nearly alkaline after a meal, 
when a flow of the acid gastric juice into the stomach, 
reduces the acidity of the blood. The recumbent pos- 
ture, during sleep, was conceived by Dr. Pro«^, to favour 
the accumulation of urine in the pelvis of the kidney, 
and thus possibly induce the formation of renal caloulna. 

To meet all these contingencies, an increased quantity 
of water or other aqueous flmd should he drank, 
especially after an interval since food was taken, or at 
bed-time. The intervals between meals, mcH^orer, 
Bhould not be protracted, nor sleep in bed unnecessarily 
Thus, a tumbler of water may be taken 
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once or twioe daily ; particularly before a late dinoer, 
and on g:oing to bed ; while, instead, pM-liaps, of oajy 
two meals a-day — breakfast and dinner — limobeon 
should also be taken, at nearly equal intervals, and 
early rising should be enjoined. The latter preeaution 
will be of less consequence if the indi^^dufl,I be 
acQUfltoraed to wake once or twioo in the night, when 
the bladder can be relieved of its contents. 

Special preventive metiauree. — Predisposition to the 
formation of uric acid oalculus may be oontroHed by 
the medicinal and dietetic measures already noticed 
in relation to the precipitation of tliis acid as a urinary 
deposit. Alkalies, such as the bicarbonate, acetate, or 
citrate of potash, in drachm doses to a tumbler of 
vater, as a diluent, should be taken morning and 
evening. Vichy water or lithia water may be drank 
preference. A reduced proportion of animal or 
azotised food and more active exercise to carry off 
any exeess, will also have a preventive tendency. 
Free perspiration, to eliminate the acids of the sweat, 
the retention of which would precipitate uric acid in 
the urine, is scarcely less important. Hence warm 
clothing, warm bathing, fnctioii of the skin by the 
daily morning use of Turkish towels, or horse-hair 
glovea and belt, ore most ofBcaciouii. 

Predisposition to oruMe of llino concretion may 
probably be kept in subjection by the observance of 
similar precautions. Aqueous drinks to prevent any 
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Buperflaturated solution of tLe oxalate ; and tho avoid- 
ance of those articles of diet which coutain, or perhaps 
generate, oxalic acid, — as rhubarb, sorrel, onions, 
tomato, and sugar, or sugar-forming food. Animal 
food, mth brandy and water instead of be^ or wine, 
form a suitable diet ; but no hard water should be 
drank — it abould be distilled, to deprive it of lime. 
Otherwise, the lime combining with oxalio aoid would 
induce the tirinary conoretion. Medicinal preventive 
measures may be either acids or aJialies. The mineral 
acids, particularly hy<froohlorio and nitro-muriatio acids, 
were strongly recommended by Dr. Prout. On the 
other hand, alkalies might prove serviceable, if nrio 
acid by conversion be the source of the oxalio acid. 
Both acids and alkalies may be administered alter- 
nately, to combat any tendency to an association of the 
two species of calculous concretion. 

The prevention of phosphalic concretions relates 
especially to the earthy phosphates, — the more oommon 
constituents of such calculi. The phosphates of lime 
and magnesia are deposited, in connection with an 
ammoniacal alkaline state of the urine, as depending 
on muoo-puruleut cystitis. Concretion is apt to form 
around some portion of pus or mucus, or a fragment 
of any stone left in the bladder after lithotrity 
or lithotomy. Hence the corrective use of (unda 
ifl indicated, and partioularly by injection into the 
bladder, os in the treatment of chronic cystitis. 



No special preventive treatment ia required for 
ci/Hliiie concretion, wMoli is comparatively rare, and 
any tendency to which will be counteracted by tbe 
measures appropriate for uric acid caleuluB. 

Solvimi Treatment. — The removal of a calculus by 
solution is a mode of cure, which has been attempted 
by either of two kinds of agents : by chemical solvent 
agents, — lithontriptics administered by the mouth, or 
by injection into the bladder ; by electrolysis, — the 
transmiaaion of an electric or galvanic current, for 
the dissolution of stone in the bladder. 

(ft) C/wmictif solvent agents comprise alkalies and acids. 
The former class of remedies may be employed for 
the removal of calculi, which are soluble in altalies, 
i.e., urio acid, urates, and cystine; the latter class, 
for those calculi which are soluble in acids, i.t:, 
oxalate of lime and phosphatio concretions. The 
mode of administration of either class of these 
remedies might be, by the mouth, or by injection 
into the bladder. Praetically, however, the chemical 
solubility of urinary calculi, and the mode of attack- 
ing them, seems to amount to this : that uric acid 
calculi only, and allied concretions, are soluble by 
alkalies, and as administered by tbe mouth ; phosphatio 
calculi only by aoids, and by injection of the acid 
solution. Oxalate of lime calculi cannot be dissolved by 
any known solvent agent or method of administration. 
It would appear also, from Dr. W. Eoberts'e on- 
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ginal Beriea of experiments and cHnicKl obsen'ations, 
that rcnnl calculi are more generally amenatle to 
solvent treatment, tlian Tenical calculi ; of course, 
necessarily, by the internal method, or passage of the 
remedy through the kidneys. 

The iitternal method ie appHcahle for the solution of 
reskal calauli, accordin-g to the observations referred 
to, only io oases of uric acid calculua, where the stone 
is not large, and the urine is acid. 

Certain mles should be observed in applying this 
solvent treatment : to keep the nriue continuously alka- 
line, and to maintain this state to a certain degree. 
A solution of bicarbonate of potash, less in strength 
than three grains to the pint of water, wiU. have 
scarcely any greater effect than simple water. 

The acetate and citrate of potash are the best salts 
for administration. Of the former, the dose for an 
adult should be from forty to sixty grains, in three 
or four ounees of water ; for children, from twenty to 
thirty grains. The citrate is best prepared pure and 
of imiform strength front the crystallized bicarbonate 
of potash by the eryatalUzed citric oicid. Thus, the 
following prescription, recommended by Dr. Roberts, 
yields a solution containing one drachm of the citrate 
in each fluid ounce : — 

R Potass. Bicarb., 5xij. 

Acid Citric, 3viij., gr. sxiy, 
Aquffl ad Ssij. 
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The dose for an adult is six to eight drachms, 
mixed with three or four ounces of water ; for children, 
three to six draoluns, diluted in the Barae proportion. 

To fulfil both the rules laid down, the dose miiBt be 
repeated at intervals of not less than every three 
hours during the day, taking a dose the last thing 
before going to bed, and another, if the patient should 
be awake, in the night. 

In eondueting the treatment, the freshly voided 
urine should be frequently examined. If, at any time, 
it beeomea aramoniacal, as denoted by the odour and 
muoo-ptirulent deposit, the solvent treatment must be 
suspended. So long as the urine remains free from 
ammoniacal taint, when passed, there will he no risk 
of any deposition of the mixed phoaphates encrusting 
the atone. 

Injeciion. — The other method of applying solvent 
agents is restrieted chiefly to calculi which are soluble 
in, aoids — phospbatic calculi. Alkalies, administered by 
injection, have very little effect on uric acid calculi ; 
and acids pass through the kidneys only in very small 
proportions. 

The injection method of treatment is, however, some- 
what in this dilemma, that the solution, if strong 
enoogb to have any oseful effect, may endanger the- 
coats of the bladder ; and if sufficiently diluted to 
avoid this danger, any solvent action on the stone is 
very uncertain. 



I 
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A ■weak solution of nitrio acid- -two, or two and 
a half minima of the strong aoid to the ounce of 
distilled water — waa used hy Sir B. Brodie, for the 
solution of phosphatic calculi hy injection ; and 
with the result of greatly reducing the size of the 
stone, or even at length accomplishing its entire disso- 
lution. A weak solution of aoetate of lead — one grain 
to the ounce, with a mere trace of free acid, waa the 
preparation and strength employed hy Dr. Hosldns. 

After lithotrity, injection may he used, as a solvent 
method of treatment, adjunctive to, or as a substitute for, 
the repeated operations of crushing fragments. The 
comparative merits of these two modes of procedure — 
the chemical solution, or mechanical crushing of stone 
in the bladder — must be determined by their relative 
speed and safety in effecting a oure. Good results 
have been obtained. Notably in a case by Mr. 
Southam, of Manchester. After repeated Hthotrity, 
fresh phosphatic concretions continued to form in the 
bladder as fast as the old ones were crushed, so. that 
the bladder could not be cleared. The mechanical 
operation having thus failed, an injection, containing 
two drachms of dilute nitric acid to a pint of water, 
was resorted to every day, or every second day. In 
the course of a short time, the old fragments were 
entirely dissolved, and the formation of new conore- 
tions prevented. 

Injection may be performed through a double-cur- 
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rent catheter, whereby a continuous stream of the 
solvent is made to act upon the stone. 

(6) Electrolysis J or the dissolution of stone in the bladder 
by the transmission of an electric or galvanic current, 
has had its advocates. Sir W. B. O'Shaughnessy, 
Dr. Bence Jones, Dr. L. Melicher, and Gruithuisen, 
have severally attempted this method of treatment. 

It will be seen that the foregoing methods of treat- 
ing urinary calculi apply only to exceptional cases. 

The established surgical operations of lithotrity and 
lithotomy are fully considered in my work on the 
"Science and Practice of Surgery." 
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